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An electrosurgical probe (10) comprises a shaft (13) having 
an electrode array (12) at its distal end and a connector (19) 
at its proximal end for coupling the electrode array to a high 
frequency power supply (28). The shaft includes a return 
electrode (55, 56) recessed from its distal end and enclosed 
within an insulating jacket (18). The return electrode defines 
an inner passage (83) electrically connected to bom the 
return electrode and the electrode array for passage of an 
electrically conducting liquid (50). By applying high fre- 
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electrode, the electrically conducting liquid generates a 
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probe is particularly useful in dry environments, such as the 
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ducting liquid provides the necessary return current path 
between the return electrode and the target site. 
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The examiner of record concurs with the arguments presented by the patent owner on 
paper number 15. Accordingly, it is concluded that claims 1-64 are allowable over the 
prior art of record . 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manuel Mendez whose telephone number is 703-308- 
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for regular communications and 703-305-3590 for After Final communications. 
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Patent Issued: December 16, 1997 

For SYSTEM AND METHOD FOR 
ELECTROSURGICAJL CUTTING AND 
ABLATION 



Examiner: Manuel Mendez 
Art Unit: 3763 



RESPONSE TO FIRST OFFICE 
ACTION 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This is in response to the Office Action mailed November 15, 2002, for which a 
response is due January 15, 2003. Thus, this response is timely filed. 

REMARKS 



35 U.S.C. S102 

The Office Action rejected claims 1-64 under 35 U.S.C. §102(b) as being 
anticipated by numerous references. Patentee traverses and addresses each rejection as 
follows. 

In making various rejections, instead of providing separate comments, the Office 
Action appears to have incorporated a Supplemental Invalidity Response ("SIR") that 
Smith & Nephew served on ArthroCare on June 9, 2002 in the case entitled ArihroCare 
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Corp. v. Smith & Nephew, Inc., C.A No. 01-504-SLR ("Smith & Nephew litigation"). In 
the Smith & Nephew litigation, ArthroCare has accused Smith & Nephew of infringing 
three of Patentee's patents, including U.S. Patent No. 5,697,536 ("'536 patent"). The SIR 
was previously submitted by Patentee in an IDS dated June 19, 2002. Accordingly, 
Patentee will address the arguments made in the SIR by direct reference to the SIR 

Patentee notes that although the Office Action rejects claims 1-64 of the '536 
patent, the SIR only provided a discussion of claim 45. As such, even if the Office 
Action and SIR provided a basis for rejecting claim 45, which they do not, there is no 
basis for rejecting any other claim of the '536 patent. In view of this deficiency, and in 
view of the large number of references found in the SIR, Patentee will address the core 
deficiencies in the references primarily as they relate to claim 45. 

Patentee is also submitting with this response an IDS containing additional 
materials submitted by the defendant in the Smith & Nephew litigation. To expedite 
prosecution, Patentee discusses the subject matter of this IDS below. 

U.S. Patent No. 3.81 5, 604 to O'Mallev fReference 3 in the SIR) 

The SIR, citing to col. 9, lines 9-25 of O'Malley, asserts that O'Malley teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. O'Malley appears to disclose a monopolar device in which 
the return electrode is attached to the outside of the patient's body. O'Malley does not 
disclose that this return electrode is in contact with an electrically conducting fluid. 
Thus, O'Malley does not disclose an electrically conducting fluid which generates a 
current flow path between a return electrode and an electrode terminal. 

Moreover, it is not clear that the disclosure of saline "or other liquid" at col. 9, 
lines 9-25 is made in reference to the RF embodiment as opposed to the other, non-RF 
embodiments, in the O'Malley reference. O'Mailey does not disclose that the function of 
the saline "or other liquid" is to generate a current flow path between any two electrodes 
much less between an electrode terminal and a return electrode. Instead, O'Malley 
discloses that the saline "or other liquid" is used to: i) feed solution into the patient's eye 
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as material is removed from the eye via a discrete treatment device, and ii) maintain a 
predetermined pressure. 

Quite simply, Patentee is unable to find any teaching or suggestion whatsoever in 
O'Malley regarding the use of electrically conductive fluid to generate a current flow 
path between a return electrode and an electrode terminal. Based upon these reasons 
alone, O'Malley fails to anticipate any claims of the '536 patent. 

Accordingly, Patentee requests withdrawal of this rejection. 

U.S. Patent No. 3.939.839 to Curtiss (Reference 9 in the SIR) 

The SIR, citing to col. 2, lines 40-63 of Curtiss, asserts that Curtiss teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. Curtiss discloses a monopolar device in which the return 
electrode, or "patient plate," is attached to the outside of the patient's body. Curtiss does 
not disclose that this return electrode is in contact with an electrically conducting fluid. 
Thus, Curtiss does not disclose an electrically conducting fluid which generates a current 
flow path between a return electrode and an electrode terminal. 

In addition, Patentee is unable to find any teaching or suggestion in Curtiss of an 
electrically conducting fluid, even though the SIR claims that an electrically conductive 
fluid is disclosed at col. 2, lines 40-63. Instead, Patentee notes that Curtiss discloses only 
"irrigation fluid" which is used to achieve one object of the invention in Curtiss, namely, 
"maintaining] a clearer visual field in front of the telescope and permitting] longer 
periods of uninterrupted operation of the instrument than heretofore." (Curtiss, col. 2, 
lines 12-16). Curtiss never states or suggests that the irrigation fluid is electrically 
conductive or provides a current flow path between a return electrode and an electrode 
terminal. 

Accordingly, Patentee requests withdrawal of this rejection. 
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Piercey et al, Gastroenterology. Vol. 74. N o. 3. 527-534 (Reference 12 in the SIR> 

The SIR, citing to page 529 of Piercey, asserts that Piercey teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. Piercey discloses a monopolar device in which the return 
electrode, or "ground plate," is attached to the outside of the patient's body. (Piercey at 
S&N 001 1315, Fig. 2). Piercey does not disclose that this return electrode is in contact 
with an electrically conducting fluid. Thus, Piercey does not disclose an electrically 
conducting fluid which generates a current flow path between a return electrode and an 
electrode terminal. 

Accordingly, Patentee requests withdrawal of this rejection. 

Dennis et al., Digestive Diseases and Scienc e s. Vol. 24. No 1 1. 845-848 CRete™™ 16 
in the SIR) 

The SIR, citing to page 846 of Dennis, asserts that Dennis teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. Dennis discloses a monopolar device in which the return 
electrode is attached to the outside of the patient's body in the form of a ground plate. 
(Dennis at S&N 001 1338, Fig. 1). Dennis does not disclose that this return electrode is in 
contact with an electrically conducting fluid. Thus, Dennis does not disclose an 
electrically conducting fluid which generates a current flow path between a return 
electrode and an electrode terminal. 

Accordingly, Patentee requests withdrawal of this rejection. 
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Barry et al.. CRC Press, American Heart Journal Vol. 1 17. 332-341 (Reference 21 in the 
SIR) 

The SIR, citing to page 334 of Barry, asserts that Barry teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. Barry discloses two devices: a forceps embodiment and an 
angioplasty balloon. In the forceps embodiment, the 'Vessel segment was perfused with 
saline or autologous heparinized canine blood until completely flushed through." (Barry 
at 334). Then, "a small section of the artery was compressed between the electrode 
plates" and "RF energy was applied at the desired level." (Id.) The description of the 
forceps embodiment in Barry does not teach an electrically conductive fluid that 
generates a current flow path between a return electrode and an electrode terminal 
because neither electrode is in contact with the electrically conducting fluid. Instead, 
both electrodes are in contact with the outside of the vessel. 

In the angioplasty balloon embodiment, Barry discloses inflating the balloon 
which causes the electrodes to come into contact with the outer wall of the blood vessel. 
Instead of generating a current flow path through an electrically conducting fluid, Barry 
describes "passing current through the electrical resistance of the tissue lying 
immediately adjacent to the electrodes." As such, Barry fails to disclose generating a 
current flow path between a return electrode and an electrode terminal. 

In addition, none of the embodiments in the Barry article discloses a return 
electrode. In each device, each electrode appears to have the same or similar current 
density as the other and each electrode is designed to cause a tissue effect. Barry fails to 
disclose an electrode that has lower current density than the other or that is designed not 
to cause a tissue effect. 

In contrast, all of the claims of the '536 patent require an electrode terminal 
(which the specification defines as an active electrode) and a return electrode . It is well 
established that the term "return electrode" means an electrode with a lower current 
density than the active electrode and which is not designed to have a tissue effect. Even 
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one of the references cited in the SIR (Number 54 Kramolowsky et aL Journal of 
Urology Vol 146, p669, right hand column) and previously considered by the Examiner, 
recognizes that an "important concept in electrosurgery" is that the return electrode has a 
lower current density than the active electrode and is not designed to have a tissue effect. 
Accordingly, Patentee requests withdrawal of this rejection. 

Swain et aL. Gut 25, 1424-143 1 (Reference 24 in the SIR) 

The SIR, citing to page 1425 of Swain, asserts that Swain teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. On page 1425, Swain discusses four devices. One of the 
devices, the "heater probe/* is not relevant because it works by heating and not, by 
applying electrical current to tissue. Of the remaining embodiments, two are 
"monopolar" and one is "bipolar". 

With respect to the monopolar embodiments, Swain discusses "a conducive 
interfacial film of liquid between the monopolar electrode and the tissue." In a 
monopolar device, however, the return electrode is attached to the outside of the patient's 
body in the form of a grounding plate. Swain's discussion of the monopolar 
embodiments does not disclose that the return electrode is in contact with an electrically 
conducting fluid. As such, Swain does not teach the use of an electrically conducting 
fluid which generates a current flow path between a return electrode and an electrode 
terminal. 

Swain also discloses a "bipolar probe" "where current passes through a small area 
of tissue between two or more electrodes." (Swain at 1425). The electrodes in the 
bipolar probe are in "a pattern that allow[s] at least two electrodes to be in contact with 
tissue, at whatever angle the probe [is] applied" and, as a result, the current passes 
through the tissue, not the electrically conducting fluid. (Id.). Thus, Swain does not 
teach an electrically conducting fluid which generates a current flow path between the 
return electrode and the electrode terminal. 
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In addition, regarding the bi-polar probe, Swain teaches the use of two or more 
active electrodes because each electrode appears to have the same or similar current 
density and each electrode is designed to cause a tissue effect. As a result, Swain clearly 
fails to disclose a return electrode as required by patentee's claims. 

Accordingly, Patentee request withdrawal of this rejection. 

U.S. Patent No. 4.590,934 to Malis (Reference 28 in the SIR) 

The SIR, citing to col. 2, line 18 of Malis, asserts that Malis teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. The Malis patent primarily discusses a generator and contains 
no drawings of the forceps disclosed. It is clear, however, that both electrodes of the 
forceps in Malis are in contact with the tissue and that, as a result, an electrically 
conducting fluid does not create a current flow path between any two electrodes, much 
less a return electrode and an electrode terminal. In fact, the Malis patent teaches away 
from the creation of a current flow path through an electrically conducting fluid when it 
states: 

if the forceps blades are virtually parallel and are deeply immersed in 
saline, there can be major shunting of current through the saline, despite 
isolation of the power output But if the forceps blades are bowed or 
angled so that the tips almost meet while the parallel portion of the blades 
remain well separated, current flow is restricted to the zone between the 
tips with little shunting through the saline." (Malis, col. 1, line 66 to col. 
2, line 6). 

As such, Malis does not disclose an electrically conducting fluid generating a current 
flow path between an active and return electrode. 

In addition, the forceps disclosed by Malis do not have a return electrode. 
Instead, Malis teaches the use of two active electrodes (the tips of the forceps). There is 
no suggestion in Malis that either electrode has a lower current density than the other or 
is not designed to have a tissue effect. 
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Accordingly, Patentee disagrees that Malis anticipates any of claims 1-64, and 
request withdrawal of this rejection. 

U.S. Patent No. 4.805.616 to Pao (Reference 36 in the SIR) 

The SIR, citing to col. 7, lines 30-32 of Pao, asserts that Pao teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. For convenience, Patentee reproduces the section of Pao 

apparently cited by the SIR, starting with col. 7, line 27 and ending at line 37: 

The preferred use of the device is in the performing of anterior 
capsulotomies. In that procedure, a limbal incision is made and the active 
tip 32 inserted between the anterior capsule and the corneal endothelium. 
Preferably the anterior capsule surface is wetted with the conventional 
sterile salt solution. The two electrodes in the active tip of the probe are 
placed in contact with the anterior capsule surface and a suitable current 
passed for a length of time sufficient to coagulate a small area of the 
capsule immediately beneath the active tip , (emphasis added). 

It is evident that Pao teaches placing both electrodes in contact with the tissue 
surface so that a suitable current passes through the tissue, and not through an electrically 
conducting fluid, to coagulate the capsule beneath the tip. Accordingly, Pao fails to 
disclose an electrically conducting fluid which generates a current flow path between an 
active electrode and a return electrode. 

Furthermore, Patentee notes that the Pao patent is a continuation-in-part of U.S. 
Patent 4,674,499 to Pao (*499) and incorporates the '499 patent by reference. The *499 
patent teaches the use of fluid "to wash away blood and other fluid and coagulation by- 
products simultaneous with cautery." (e.g., see '499 col. 9, lines 42-47.) Patentee notes 
that the *499 patent was considered in the prosecution of the '536 patent. 

As such, Patentee disagrees that Pao anticipates any of claims 1-64, and request 
withdrawal of this rejection. 
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Tucker et al.. Journal of Urology, Vol. 14K 662-665 (Reference 37 in the SIR) 

The SIR, citing to page 663 of Tucker, asserts that Tucker teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. On page 663 (in the right hand column), which is the portion 
of the reference identified in the SIR as disclosing an electrically conducting fluid which 
generates a current flow path, Tucker discusses an experiment using various probes 
where "each probe was held in contact with the liver ... by a test jig which assured that 

the contact pressure and electrode-tissue area was constant " This teaches putting 

each electrode in contact with tissue to pass current through tissue in order to treat the 
tissue. 

Patentee notes that on page 664, (in the rigjit hand column) Tucker states that, 
with their bipolar device, "in saline, some of the current flows from electrode to electrode 
without passing through the tissue, but a significant part of the total current flows through 
the low resistance tissue to cause burns." Patentee notes, however, that Tucker explicitly 
states that a "significant part" of the total current actually flows through the tissue to 
effectuate treatment. The mention of some current flowing between electrodes is not 
relevant because Tucker teaches that it is the "significant part of the total current" which 
"flows through the tissue" that causes the tissue effect and not any current that "flows 
from electrode to electrode without passing through tissue." (Tucker at 664). Clearly, by 
teaching that the electrodes must be in contact with the tissue and that it is the current 
flow through the tissue which is relevant, Tucker does not anticipate the claimed 
inventions. 

In addition to the deficiencies discussed above, Tucker also fails to disclose a 
return electrode. Instead, Tucker teaches the use of multiple active electrodes. Both 
electrodes are designed to cause a tissue effect, and there is no suggestion that one 
electrode has a lower current density than (he other electrode. 

Accordingly, Patentee disagrees that Tucker anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 
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Lee et aL, JACC Vol. 13, No. 5, 1 167-75 (Reference 38 in the SIR) 

The SIR, citing to page 1 168 of Lee, asserts that Lee teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. In each of the four experiments conducted by Lee, the 
electrodes were in contact with the tissue: "for these studies, radiofrequency energy was 
delivered from the tip of the electrode catheter through tissue samples to a copper 
electrode plate." (Lee, page 1 168). Thus, Lee fails to disclose an electrically conducting 
fluid which generates a current flow path between a return electrode and an electrode 
terminal. If there were such a current flow path, the electrodes would not need to be in 
contact with the tissue. 

Although it is not clear, it appears that this reference may disclose two bipolar 
experiments. In the case of the vascular fusion study, the electrodes were placed in 
contact with tissue and a drop of blood was placed between the tissue. The electrodes 
appear to be identical. Thus, there can be no return because neither electrode is described 
as having a lower current density than the other and there is no teaching or suggestion 
that only one electrode produces a tissue effect. In addition, there is no disclosure of a 
current flow path through an electrically conductive fluid between an electrode terminal 
and a return electrode because the electrodes are placed in contact with the tissue. 

In the case of the angioplasty balloon catheter, the article states that the catheter 
was inserted into an arterial segment and then the segment and tip were placed in a 
beaker of blood. This does not mean that the catheter was in contact with the blood. As 
such, this embodiment fails to disclose an electrically conducting fluid which generates a 
current flow path between an electrode terminal and a return electrode. Moreover, in the 
case of the angioplasty balloon, the article does not disclose a return electrode. The 
electrodes appear to be identical, and there is no disclosure that either electrode has a 
lower current density than the other or that either electrode is designed not to have a 
tissue effect. 
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Accordingly, Patentee disagrees that Lee anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

WO 90/03 152 to Considine et al. (Reference 43 in the SIR) 

The SIR, citing to page 1 1 of Considine, asserts that Considine teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal/' 

Patentee disagrees. Considine does not disclose an electrically conducting fluid. 
In addition, there is no disclosure of an active or return electrode. Instead, it appears that 
this device operates by cutting with resistive heating at the tip of the probe and not by the 
use of an electrically conducting fluid which generates a current flow path between the 
return electrode and the electrode terminal. Patentee submits that Considine clearly 
teaches cutting tissue by the use of heat. 

Accordingly, Patentee disagrees that Considine anticipates any of claims 1-64, 
and requests withdrawal of this rejection. 

U.S. Patent No. 4.936.281 to Stasz (Reference 46 in the SIR* 

The SIR, citing to col. 6, line 42 of Stasz, asserts that Stasz teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. Stasz discloses a device in which both electrodes are in 

contact with the tissue. As Stasz states at col. 3, line 65 to col. 4, line 2: 

Each of the backup plate 32, the piezoelectric transducer means 30 and the RF 
cutter means 28 is provided with a pair of longitudinal bores 44 and 46 which are 
aligned with one another permitting electrical conductors 48 and 50 coming from 
the proximal connector 18 to reach and connect to the distal tip bipolar electrodes 
38 and 40. In this manner, rf energy from the signal generator 24 can be 
impressed acro ss the bipolar electrodes 38 and 40 to create a high intensity 
current path therebetween for performing RF ablation of the tissue coming in 
contact with the distal end of the tip member 28 , 
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Thus, Stasz fails to disclose an electrically conducting fluid which generates a 
current flow path between a return electrode and an electrode terminal. If there were 
such a current flow path, the electrodes would not need to be in contact with the tissue. 

In addition, Stasz does not disclose a return electrode. Instead, Stasz teaches the 
use of two active electrodes. Both electrodes are similar in size and current density, and 
both are intended to have a tissue effect. 

Accordingly, Patentee disagrees that Stasz anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

U S. Patent No. 5,009.656 to Reimels (Reference 52 in the SPO 

The Reimels patent was cited in the prosecution of the '536 patent and is not 
proper subject matter for this Reexamination. 

In any event, Reimels does not disclose the claimed inventions. The SIR, citing 
to col. 2, line 26 of Reimels, asserts that Reimels teaches an "electrically conducting fluid 
[which] generates a current flow path between [a] return electrode and [an] electrode 
terminal." Patentee disagrees. 

For convenience, Patentee provides the text of col. 4, lines 3-18, below: 

When sufficient power is applied across electrodes 22, 24, a series of sparks are 
produced between the electrodes across cavity 30. A pplicant has found that the 
initiation of the spark produces sufficient energy to dispel fluids (such as normal 
saline solution used to irrigate the knee joint) from between electrodes 22. 24 . 
That is, despite the presence of electrically conductive saline at the surgical site, 
an air gap is essentially created within cavity 30 which more easily maintains 
sparking. In fact, even with tips 22a, 24a in contact with tissue, the air gap 
permits continuous sparking which cuts or smoothes the tissue, or permits 
coagulation, instead of destroying the tissue. This is because current flows across 
the air gap rather than through the tissue (as is the case where insulation 25 is 
coextensive with tips 22a, 24a). 

Contrary to the assertion found in the SIR, Reimels teaches a device that dispels 
an electrically conducting fluid from between the electrodes. The current then passes 
through an air-gap. Air is not an electrically conducting fluid. Thus, Reimels fails to 
disclose an electrically conducting fluid which generates a current flow path between a 
return electrode and an electrode terminal. 
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Accordingly, Patentee disagrees that Reimels anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

Olsen. Bipolar Laparoscopic Cholecystectomy Lecture. (Reference 57 in the SIR1 

The SIR, citing to page 6 of Olsen, asserts that Olsen teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal." 

Patentee disagrees. Patentee is unable to find any reference in Olsen to a return 
electrode. Olsen does not state that one of the electrodes has a lower current density than 
the other or that one of the electrodes is designed not to have a tissue effect As such, 
Olsen fails to disclose a return electrode. 

Moreover, while Olsen recites on page 6 that saline may be used "to enhance 
current flow at the tip of the device," Patentee is unable to find any disclosure in Olsen 
which teaches that the saline forms a conductive path between the electrodes. Rather, 
Olsen makes clear on page 8 that the saline is used to enhance current flow at the distal 
tip by removing charred tissue or coagulum, which are both resistive, from the distal tip. 
This is clear from the videotape of which reference 57 in the SIR is a transcription, and 
which Patentee can provide to the Examiners if they request it 

Accordingly, Patentee disagrees that Olsen anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

U.S. Patent No. 5.167-659 to Ohtomo et aL (Reference 66 in the SIR) 

The SIR, citing to col. 2, line 10 of Ohtomo, asserts that Ohtomo teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. Ohtomo discloses a monopolar device in which the return 
electrode is attached to the outside of the patient's body in the form of a "counter 
electrode plate." (Ohtomo at col. 3, lines 16-20). Ohtomo does not disclose that this 
return electrode is in contact with an electrically conducting fluid. Thus, Ohtomo does 
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not disclose an electrically conducting fluid which generates a current flow path between 
a return electrode and an electrode terminal. 

Accordingly, Patentee disagrees that Ohtomo anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

U.S. Patent No. 5,17131 1 to Rvdell et aL (Reference 67 in the SIR) 

The SIR, citing to col. 4, line 10, asserts that Rydell teaches an "electrically 
conducting fluid [which] generates a current flow path between [a] return electrode and 
[an] electrode terminal" 

Patentee disagrees. Rydell discloses contacting the electrodes with the tissue in 
order to cut Rydell teaches that the current flows through the tissue, not through an 
electrically conducting fluid. (Rydel at col 4, line 15-21 and col. 4, line 59 to col. 5, line 
3). Thus, Rydell fails to disclose an electrically conducting fluid which generates a 
current flow path between a return electrode and an electrode terminal. If there were 
such a current flow path, the electrodes would not need to be in contact with the tissue. 

Although Rydell discloses the use of saline as a flushing liquid, Rydell does not 
describe the saline as generating a current flow path between the return electrode and the 
electrode terminal. For convenience, Patentee provides the text of col. 4, lines 4-1 1 of 
Rydell below: 

A tube 54 is secured to the distal end of the barb coupler 52 and that tube 54 
extends through the bore 38 and the lumen 18, reaching the distal port 28 in the 
plug 20. The barb coupler 52 is adapted to be coupled to a further tube (not 
shown) leading to a source of flushing liquid e.g.. saline, which allows the 
flushing liquid to be perfused through the instrument a nd out its distal port 28. 

Contrary to the assertion of the SIR, the cited section of Rydell merely teaches 
that the device may be coupled to a source of flushing liquid. Hiere is no mention of the 
liquid being used to provide a current flow path between electrodes. 

Furthermore, Rydell goes on to teach that "[w]hen blood or other body fluids 
obscure the laparoscopic view of the surgical site, a flushing liquid can be injected 
through the coupler 52 and through the tube 54 to exit the port 28 while a vacuum is 
applied, via barbed coupler 50, to allow the flushing liquid and blood to be removed." 
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(see col. 4, lines 26.) Clearly, Rydell teaches that the flushing liquid is used for irrigation 
of the site rather than creation of any current flow paths between electrodes. 

In addition, Rydell does not disclose that either electrode has a lower current 
density than the other or that either electrode is designed not to cause a tissue effect. 
Thus, Rydell fails to disclose a return electrode. 

Accordingly, Patentee disagrees that Rydell anticipates any of claims 1-64, and 
requests withdrawal of this rejection. 

U.S. Patent No. 5.217.459 to Kamerling (Reference 70 in the SJR) 

The SIR, citing to col. 3, line 1 of Kamerling, asserts that Kamerling teaches an 
"electrically conducting fluid [which] generates a current flow path between [a] return 
electrode and [an] electrode terminal." 

Patentee disagrees. Kamerling discloses placing the electrodes in contact with 
tissue in order to effect cutting. (Kammerling col. 2:43-46). Kamerling teaches that 
current flows through tissue, not through an electrically conducting fluid. Thus, 
Kamerling fails to disclose an electrically conducting fluid which generates a current 
flow path between a return electrode and an electrode terminal. If there were such a 
current flow path, the electrodes would not need to be in contact with the tissue. 

Although Kamerling does discuss saline, the use of saline in Kamerling is to 
increase the conductivity of the tissue, not to create a current flow path. For convenience, 
Patentee provides the text of col. 2, line 67 through col. 3, line 2 of Kamerling below: 

Hie annular space between member 52 and housing 14 comprises a conduit 56 
through which an irrigating solution, preferably comprising saline, can be 
conducted to the surface of the tissue adjacent the distal ends of the electrodes 22 
and 26 to assist in incre asing the conductivity of the tissue in the area where 
cutting is to take place while at the same timr. providing a cooling bath for die 
surrounding tissue so that likelihood of burning or other damage as a result of the 
. applied current will be minimized. 

As such, Kamerling teaches the use of the fluid to increase the conductivity of the 
tissue so that the current flows more effectively between the electrodes through the tissue, 
as opposed to through the electrically conducting fluid itself. 
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Accordingly, Patentee disagrees that Kamerling anticipates any of claims 1-64, 
and requests withdrawal of this rejection. 

35 U.S.C. S103 

35 U.S.C. $103 

The Office Action rejected claims 1-64 under 35 U.S.C. § 103(a) as being 
unpatentable over any one or more of references 1, 4, 5, 6, 7, 10, 1 1, 13, 17, 30, 33, 40, 
44, 50, 55, 56, 61, 69, 71, 72, 73 in view of any one or more of references 3, 9, 12, 16, 
21, 24, 28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70, claiming that all modifications to the 
base references following the teachings of the secondary references are considered 
obvious design choices. 

The Office Action rejected claims 1-64 under 35 U.S.C. § 103(a) as being 
unpatentable over any one or more of 2, 34, and 47 in view of any one or more of 
references 3, 9, 12, 16, 21, 24, 28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70, claiming that all 
modifications to the base references following the teachings of the secondary references, 
are considered obvious design choices. 

The Office Action rejected claims 1-64 under 35 U.S.C. §103(a) as being 
unpatentable over reference 59 (U.S. Patent No. 5,084,044 to Quint) in view of any one 
or more of references 3, 9, 12, 16, 21, 24, 28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70 
claiming that all modifications to the base references following the teachings of the 
secondary references are considered obvious design choices. 

Patentee disagrees with all of the above stated 35 U.S.C. §103 rejections. First, as 
discussed below, the Office Action (incorporating the allegations made in the SIR) fails 
to establish a proper prima facie case of obviousness with regard to any and all of the 
rejections. Second, although the Office Action (i.e., the SIR) fails to establish any prima 
fade case, Patentee submits herewith an affidavit detailing significant objective evidence 
that Patentee's claims would not have been obvious under 35 U.S.C. §103. 



16 



EGGERS et al. 

Reexamination of US. Patent No.: 5,697,536 
Reexamination No.: 90/005,601 
Page 17 

Office Action Fails to Establish a Prima facie Case 

It is well established that an Office Action must establish a prima facie case of 
obviousness in order to reject claims under 35 U.S.C. §103. This requires: I) that the 
references used to assert obviousness teach or suggest all of the claim limitations; 2) there 
is some suggestion or motivation to modify the references or to combine the references; 
3) the claimed subject matter be obvious in light of the prior art as a whole; (4) the 
modifications must not render the cited art unsatisfactory for its intended purpose or 
change the principle of operation of a device described in the cited art; and (5) a 
reasonable predictability that the combination or modification would successfully 
produce the desired characteristics. 

First, to establish a proper prima facie case of obviousness, all claim limitations 
must be taught or suggested by the cited art. As discussed more thoroughly above with 
respect to the §102 rejections, Patentee clearly established that references 3, 9, 12, 16, 21, 
24, 28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70 and 73 fail to teach one or more claim 
limitations. One of the most fundamental deficiencies of these references is that they fail 
to teach or suggest the use of an electrically conductive fluid to generate a current flow 
path between a return electrode and an electrode terminal. Moreover, none of the 
references that disclose at least two electrodes and electrically conducting fluid disclose a 
return electrode, that is, an electrode that has lower current density than an active 
electrode and that is designed not to have a tissue effect. Furthermore, the base 
references cited by the Office Action, namely 1, 2, 4, 5, 6, 7, 10, 11, 13, 17, 30, 33, 34, 
40, 44, 47, 49, 50, 55, 56, 61, 69, 71, 72, and 73, do not cure these fatal deficiencies. As 
such, a prima facie case of obviousness cannot be established. 

Second, regarding any suggestion or motivation to combine or modify the 
references, the SIR states that "each reference is directed to the same problem - applying 
electrical energy to a target site on a patient's body structure." This statement does not 
establish any actual motivation to combine or modify the references. It is well 
established that the fact that references can be combined or modified is not sufficient to 
establish a prima facie case of obviousness unless the prior art also suggests the 
desirability of the combination. Among the other weaknesses in the stated motivation to 
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combine is the fact that it suggests that there is a motivation to combine any one of the 
thousands of references disclosing an electrosurgical device with any one of the 
thousands of other references disclosing an electrosurgical device. As a matter of law, 
this cannot be sufficient to establish a motivation to combine. Patentee submits that the 
SIR fails to cite to any motivation to combine the references because neither the 
references, nor the knowledge of those skilled in the art at the time of the invention, 
contained any such motivation. 

Similarly, the Office Action's statements that the proposed modifications are 
considered obvious design choices is insufficient to establish any suggestion or 
motivation to combine. The fact that each limitation in a claimed invention seperately 
may have been within the knowledge or capabilities of one of ordinary skill in the art is 
not sufficient without some objective reason to combine the teachings because the mere 
ability to combine the references does not constitute a motivation to do so. Again, 
Patentee submits that no objective reason is cited because none existed. Patentee also 
notes that any combination or modification based upon hindsight given the benefit of 
Patentee's own disclosure is impermissible. 

Third, if the teachings of the cited references conflict, the Office Action must 
weigh the suggestive power of each reference in light of all of the prior art as a whole. 
Patentee notes that numerous references in the cited art require that electrodes contact 
tissue in order to conduct current therebetween. Such teachings clearly contradict the use 
of an electrically conducting fluid to generate a current flow path rather than the tissue 
generating such a current flow path. Accordingly, the art cited by the Office Action and 
the SIR actually teaches away from Patentee's claims and, thus, the prior art taken as a 
whole does not suggest the combination advocated in the SIR. 

Fourth, it is well established that proposed modifications cannot render the cited 
art unsatisfactory for its intended purpose nor can the modifications change the principle 
of operation of a reference. Patentee believes that the modifications proposed by the 
Office Action render the cited references unsatisfactory for their intended purpose. 
Patentee finds that the intended purpose of all of the references is to pass current between 
electrodes through tissue. Any suggested modification to a device designed to pass 
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current through tissue to a device designed to pass current through an electrically 
conductive fluid clearly changes the operation of such a device. In addition, many of the 
references do not disclose a return electrode, that is, an electrode that has a lower current 
density than an active electrode and which is not designed to have a tissue effect. As 
such, any suggested modification of a device with electrodes designed to cause a tissue 
effect and to have high current densities to a device with an electrode not designed to 
have a tissue effect and with low current densities would change the principle of 
operation of such a device. 

Finally, regarding the requirement of a reasonable expectation of success, 
Patentee believes that the cited references all contain implicit or explicit teachings to pass 
current between electrodes primarily through tissue. In view of these overwhelming 
teachings, Patentee is unable to determine what basis is being offered as to any 
reasonable expectation of success in making the proposed combinations or modifications. 
Clearly, the Office Action and the SIR do not offer any such reasoning as to why, at the 
time of Patentee's invention, there was a reasonable expectation of success in making any 
of the proposed modifications or combinations. 

Objective Evidence of Non-Obviousness 

To reiterate, although the Office Action fails to establish any prima facie case of 
obviousness, and Patentee is under no obligation to do so, Patentee submits herewith an 
affidavit under 37 GF.R. §1.132 as objective evidence of non-obviousness of claims 1- 
64. 

Based upon the above, Patentee requests withdrawal of the 35 U.S.C. §103(a) 
rejections of claims 1-64. 
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SUBMISSION OF INFORMATION DISCLOSURE STATMENT 

Description of IDS References 

Patentee submits an IDS herewith which includes documents recently served on 
ArthroCare in the Smith & Nephew litigation. 

First, Patentee submits a group of documents including a letter dated September 
10, 2002 from Smith & Nephew's attorneys and Exhibits A, B, and E thereto. (Exhibits 
C and D relate to other patents-in-suit which are not the subject of this reexamination and 
therefore are not included). These documents supplement Smith & Nephew's June 3, 
2002 invalidity contentions (which were submitted with Patentee's June 19, 2002 IDS) in 
that they set forth Smith & Nephew's contentions as to why the dependant claims of the 
*536 patent are invalid. 

Exhibit A is a listing of 15 references on which Smith & Nephew states that it 
intends to rely primarily in the above mentioned lawsuit (ail of which have already been 
submitted by Patentee.) Exhibit B is a chart of the references (the reference numbers 
corresponding to the previously submitted SIR) as applied to the dependent claims at 
issue in the litigation. Exhibit E is a chart containing Smith & Nephew's obviousness 
arguments as applied to the claims at issue in the litigation. 

Second, Patentee submits a group of documents including a letter dated October 
9, 2002 from Smith & Nephew's attorneys and Exhibits A, B, and E thereto. (Exhibits C 
and D relate to other patents-in-suit which are not the subject of this reexamination and 
therefore are not included). Exhibit A is the most recent listing of 16 references on which 
Smith & Nephew states that it intends to rely primarily in the above mentioned lawsuit 
(the first fifteen references were previously submitted by Patentee and the additional 
reference, number 74, is submitted herewith and discussed below). Exhibit B is a chart of 
the references (the reference numbers corresponding to the previously submitted SIR) as 
applied to the dependent claims at issue in the litigation. Exhibit E is a chart containing 
Smith & Nephew's obviousness arguments as applied to the claims at issue in the 
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litigation. Exhibits B and E appear to be revised to include the newly cited reference 
number 74. 

Third, Patentee submits a copy of the file history for U.S. Patent No. 4,1 16,198 to 
Roos. Although the Examiner previously concluded that Roos does not anticipate or 
render obvious any of the independent claims, the Patentee notes that the Roos file 
history was cited in the SIR (see reference number 15). Accordingly, Patentee wishes to 
place this file history in the record. As discussed below, Patentee submits that the Roos 
file history does not support a change in the Examiner' s determination as to the Roos 
reference. 

Discussion of Reference 74 - Malis Documents 

Patentee submits reference 74, numbered SN61 160 to SN61 192, ("Malis 
documents") for consideration. Smith & Nephew cited these documents to Patentee for 
the first time on October 9, 2002 in its Supplemental Invalidity Contentions filed on that 
date. {See Exhibit A, page 2 and Exhibit B, page 21-22). 

Many of the brochures and papers included among the Malis documents are 
undated or dated after the effective filing date of the '536 patent and, as a result, are not 
prior art. In any event, the Malis documents fail to anticipate or render obvious any of 
the claims of the *536 patent 

First, the Malis documents fail to teach or suggest a return electrode as required 
by Patentee's claims. Instead, Malis teaches the use of two active electrodes (the tips of 
the forceps). Each electrode is active (and not a return) because each has similar current 
density to the other and both are designed to have a tissue effect. To the contrary, Malis 
teaches, on page SN61 173, right-hand column, starting with the 3 rd paragraph, that a first 
embodiment of the bipolar device contains "the finest tip forceps because adequate 
cutting depends on a high concentration of current at the point of the forceps to divide the 
tissue smoothly." In another embodiment, Malis describes a "bipolar forceps with loop 
tips/' which also has identically sized electrodes. Thus, there is no discussion of a return 
electrode as required by Patentee's claims. 
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Second, Malis does not teach the use of an electrically conductive fluid to 
generate a current flow path between a return electrode and an electrode terminal. In all 
of the designs disclosed, the electrodes are designed to be in contact with the tissue. 
(SN61 173). The documents teach that current flows between the electrodes through the 
tissue. Thus, the Malis documents fail to disclose an electrically conducting fluid which 
generates a current flow path between a return electrode and an electrode terminal. If 
there were such a current flow path, the electrodes would not need to be in contact with 
the tissue. 

Turning to page SN61 173, bottom of the left-hand column to the top of the right- 
hand column, Patentee notes that Malis mentions the use of saline to increase the 
conductivity of the tissue. Yet, this teaching makes clear that Malis does not suggest that 
the saline generates a current flow path between the return electrode and the electrode 
terminal. This is because the materials state that the current flows only between the 
forceps tips. As a result, there is no current "spread" into the saline. (SN61171, 
SN61178,andSN61179). 

Patentee notes that the Malis documents fail to teach numerous other claim 
limitations as well. However, in view of the above deficiencies alone, the Malis 
documents fail to anticipate or render obvious Patentee's claims. 

Discussion of Reference 15 - Roos File History 

The file history of the Roos * 198 patent does not disclose the use of electrically 
conductive fluid for at least the following reasons. 

First, the liquid is described as "washing liquid (29). w August 11, 1977 
Amendment at 7. The washing liquid is never described as saline or Ringer's Lactate. 
Nor does the file wrapper ever say that the fluid is an electrically conductive washing 
liquid. Instead, it states that the washing fluid "would conduct electrical current just as 
the tissue fluid and the tissue itself of the human body." Amendment at 7. Human tissue, 
of course, is not necessarily conductive; and relative to an electrically conductive fluid 
(such as saline), it is far more resistive. 
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Second, the file wrapper does not appear to disclose a current flow path between 
the treatment electrode (12) and the neutral electrode (13). At the bottom of page 7 and 
the top of page 8 of the August 1 1, 1997 amendment, the file wrapper states that there is 
"a well-defined current path between the cutting electrode 12 and the neutral electrode 1 1 
through the washing (and tissue) fluid." This is not stating that there is a current flow 
path just through the washing liquid At most, it is stating that the path consists of a 
combination of the washing liquid and the tissue. This is confirmed by the text of the 
f 198 patent application itself, which states that "due to the current conduction through the 
tissue fluid and the tissue itself a true resistor R is also conceivable parallel to the 
capacitor between neutral electrode 1 1 and treatment electrode 12." S&N36942 
(emphasis added). In the '536 patent, there is at least some current that flows directly 
from the active electrode, through the electrically conductive fluid, to the return electrode 
without going through the tissue. 

Third, just because there is some current flow through a liquid does not mean that 
the liquid is an electrically conducting fluid. All liquids ~ even distilled water - will 
conduct some amount of current if the voltage is sufficiently high. Yet distilled water is 
considered to be a nonconductive fluid. 

Finally, nothing in the file wrapper changes what was later disclosed in the Roos 
•667 patent, namely, that the device did not work because the device relied on secretions 
from bodily fluids to make the liquid conductive and that these secretions were 
insufficient to make the liquid electrically conductive. Patentee agrees with the 
Examiner's conclusions regarding the information in the '667 Roos patent which confirm 
that the ' 198 Roos patent does not disclose any medium that can be considered an 
electrically conductive fluid. 
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SUMMARY 



Patentee believes all outstanding issue raised in the previous Office Action are 
addressed herein and that the claims are in condition for allowance. 

The attorneys for the Patentee wish to express their gratitude to the Examiners for 
their courtesy in providing information regarding the status reexamination. 

If the Examiner believes an interview will expedite allowance of this 
reexamination, please telephone the undersigned at (408) 736-0224. 



Respectfully submitted, 




SanjayS. BSgad 
Reg. No. 42,280 



ArthroCare Corporation 
680 Vaqueros Ave. 
Sunnyvale, CA 94085-323 
(408) 736-0224 



! hereby certify thai this correspondence Is being deposited with the United 
States Postal Service Express Mail Post Office to Addressee service under 37 
CFR 1.10 on the date indicated below, Express Mail No. EU627186305 and is 
addressed to Assistant Commissioner for Patents, 



PATENT 

Attorney Docket No.: RE-EXAM - 1 



Washington, D.C. 20231 



On 



By. 



Katie Zarzana 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: EGGERS et aL 



Reexamination of U.S. Patent No.: 5,697,536 
Reexamination No.: 90/005,601 
Reexamination Filed: December 30, 1999 

Patent Filed: November 18, 1996 
Patent Issued: December 16, 1997 

For: SYSTEM AND METHOD FOR 
ELECTROSURGICAL GUTTING AND 
ABLATION 



Examiner: Manuel Mendez 
Art Unit: 3763 



WRITTEN STATEMENT PER 37 
C.F.R. §1.560(b) 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This statement is made pursuant to 37 C.F.R §1.560(b). As per M.P.E.P. §2281, 
this Statement is timely filed. 



Statement Regarding Communications between the Office and John Raffle 

John Raffle, attorney for Patentee, discussed U.S. Patent No. 4,116,198 to Roos 
("Roos") with Examiner Mendez. Examiner Mendez expressed his opinion that the Roos 
patent is not prior art and that he would set forth his opinion in writing. Mr. Raffle 
expressed Patentee's position that the Roos patent is not prior art In addition, Mr. Raffle 
expressed the Patentee's view that the Roos patent does not disclose electrically 
conducting fluid. Mr. Raffle also discussed the existence of a later filed patent 
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application to Roos (that issued as the '667 patent) which pointed out that the device 
disclosed in the Roos patent did not work because it did not use an electrically 
conducting fluid. Mr. Raffle also understood that the Roos patent was known to 
Examiner Mendez through his examination of commonly assigned patent applications. 

Mr. Raffle also discussed a memorandum decision filed by Judge Orrick on 
December 2, 1998 in a lawsuit in the United States District Court for the Northern 
District of California between ArthroCare Corp. (as plaintiff) and Ethicon, Inc., Mitek 
Surgical Products, Inc., and Gynecare, Inc., (collectively as defendants) ("Ethicon 
litigation"). Mr. Raffle generally explained that Patentee sought a preliminary injunction 
in the Ethicon litigation; what a preliminary injunction is; what the decision was; what 
the decision meant in terms of the case; and that Judge Orrick denied Patentee's motion 
for a preliminary injunction. Mr. Raffle also provided a copy of the memorandum 
decision to Examiner Mendez. Mr. Raffle also told Examiner Mendez that Judge Orrick 
made a preliminary finding based on Roos and explained the importance of the Roos 
patent in the Ethicon litigation. On or about January 31, 2001, Examiner Kashnikow 
telephoned Mr. Raffle and asked that he provide him with the order granting the request 
for reexamination of the '536 patent. 

Statement Regarding Communications between the Office and Sanjav Bagade 

In May 2002, Examiner Mendez contacted Sanjay Bagade, attorney for Patentee, 
regarding claim 1. Examiner Mendez indicated that the Office found the claims 
allowable over the Roos patent, but questioned whether the phrase "an electrosurgical 
system for use with a high frequency power supply and an electrically conducting fluid 
supply" should be moved from the preamble of claim 1 to the body of the claim. Mr. 
Bagade stated his opinion that such an amendment was not appropriate. At Examiner 
Mendez's suggestion, Examiner Mendez, Mr. Bagade, and Examiner Brian Casler 
conducted a telephone interview to discuss whether the claim required such an 
amendment During the interview, Examiner Mendez, Examiner Casler, and Mr. Bagade 
primarily discussed various court decisions (as cited by Examiner Mendez in the Office 
Action.) At the conclusion of the interview, the parties agreed that an amendment to the 
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claim was not necessary for the limitation to be considered in the assessment of 
patentability of the claims. 

Statement Regarding Various Communications between the Office and John 
Raffle/Saniay Bagade Regarding Status of the Reexamination 

Both Mr. Raffle and Mr. Bagade have contacted either Examiner Mendez, 
Examiner Casler, or Examiner Kashnikow regarding various matters, including the status 
of the reexamination proceedings, various procedural matters regarding reexamination 
proceedings, and an estimation of when the Office would provide a first office action. 

The reexamination proceeding was filed on December 30, 1999. As a result, the 
attorneys for the Patentee have made requests for the Office to issue an office action so 
that a timely response could be filed on the behalf of the Patentee. During these 
communications, either Mr. Raffle or Mr. Bagade have discussed various administrative 
issues such as the filing of information disclosure statements or the procedures for review 
of an office action in reexamination proceedings. 

The attorneys for the Patentee wish to express their gratitude to the Examiners for 
their cooperation in providing information regarding the reexamination proceedings. The 
attorneys for Patentee respectfully request expedited review of this statement and 
accompanying response. 



Respectfully submitted, 




ArthroCare Corporation 
680 Vaqueros Ave. 
Sunnyvale, CA 94085-3523 
(408) 736-0224 



I hereby certify that this correspondence is being deposited with the United 
States Postal Service Express Mail Post Office to Addressee service under 37 
CFR 1.10 on the date indicated below, Express Mail No. EU627186305 and is 
addressed to Assistant Commissioner for Patents, 
Washington, O.C. 20231 
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PATENT 

Attorney Docket No,: RE-EXAM - 1 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: EGGERS et aL 



Reexamination of U.S. Patent No.: 5,697,536 
Reexamination No.: 90/005,601 
Reexamination Filed: December 30, 1999 

Patent Filed: November 18, 1996 
Patent Issued: December 16, 1997 

For: SYSTEM AND METHOD FOR 
ELECTROSURGICAL CUTTING AND 
ABLATION 



Examiner: Manuel Mendez 
Art Unit: 3763 

AFFIDAVIT UNDER 37 C.F.R. 1,132 



I, Michael A. Baker, being duly swom, depose and say that I am President, Chief 
Executive Officer, and a director of ArthroCare Corporation (ArthroCare) and have held these 
positions since July 1997. 

ArthroCare designs, develops, manufactures, and markets electrosurgical medical 
equipment for removing soft tissue from the body. Specifically, ArthroCare developed and 
continues to develop a broad technology platform for ablation of soft tissue. United States Patent 
No. 5,697,536 ("536 patent") is wholly owned by ArthroCare, and is the patent at issue in this 
reexamination proceeding. The '536 patent issued on December 16, 1997. I understand that 
shortly thereafter ArthroCare began marking certain of its products with the '536 patent number, 
including products discussed in this affidavit. 
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LONG FELT NEED 

The '536 patent fulfills a long-felt need of surgeons who perform arthroscopic surgery. 
A common arthroscopic procedure is subacromial decompression, which is performed to correct 
chronic impingement in the shoulder. 1 Typically, subacromial decompression procedures had 
been performed with the "alternate use of a full radius shaver and an electrocautery device/' 2 It 
has been reported that use of ArthroCare's products results in a reduction of procedure time by 
about 30%, which results in considerable cost savings. 3 In addition, it has been reported that use 
of ArthroCare's products reduces the risk of thermal injury to surrounding tissue, eliminates the 
need for glycine (which carries a small risk of toxicity), reduces the risk of electrical burns, has a 
high level of ablative precision and control, and creates smoother, more anatomical surfaces. 4 As 
a result, ArthroCare's products are now "an instrument of choice in arthroscopic shoulder 
procedures." 5 

INDUSTRY ACQUIESCENCE 
ArthroCare has granted several royalty-bearing licenses to large, sophisticated medical 
device companies under the '536 patent. As early as 1995, Ethicon, Inc. ("Ethicon'*), a Johnson 
& Johnson company, and Mitek: Surgical Products ("Mitek"), a division of Ethicon, demonstrated 
an interest in ArthroCare's technology. 6 hi early 1997, Ethicon, through Mitek, agreed to market 
and sell electrosurgical systems supplied by a United Kingdom company, Gyrus Medical, Ltd., 
that infringed the '536 patent ArthroCare filed a lawsuit against Ethicon, Mitek, and Gynecare (a 
division of Ethicon) in the United States District Court for the Northern District of California in 
1998. In 1999, in connection with the settlement of that lawsuit, ArthroCare granted Ethicon a 
license under, among others, U.S. Patent No. 5,697,536. Under the terms of that license 
agreement, Ethicon agreed to make a cash payment to ArthroCare in settlement of all- past 
damages and royalties prior to the signing of the license agreement In addition, Ethicon agreed 
to pay ArthroCare running royalties on net sales of licensed products. 



1 See attached Ex. 1 (Stetson, 'Time and Cost Savings of Coblation Technology in Subacromial 
Decompression, Research Outcomes in Arthroscopic Surgery (ArthroCare Corp., January 1999)). 

2 Id. 
3 I4 
4 Id. 
J I<L 

6 See attached Ex. 2. 
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Since that time, other companies have agreed to pay royalties for a license to use the '536 
patented technology. For example, in 1998, ArthroCare granted Boston Scientific Corporation 
("Boston Scientific") a license under, among others, the '536 patent. Under the terms of that 
license agreement, Boston Scientific agreed to pay ArthroCare an up-front license fee. Boston 
Scientific also agreed to pay ArthroCare a running royalty on certain net sales. Moreover, Boston 
Scientific agreed to pay ArthroCare an annual minimum royalty commencing on the first 
anniversary of receipt of FDA approval of the first licensed product, as that term is defined in the 
license agreement, and annually thereafter. 

In 2000, Stryker Corporation ("Stoker") took a license under, among others, the '536 
patent Under the terms of that license, Stryker agreed to pay ArthroCare a non-refundable 
license fee. In addition, Stryker agreed to pay ArthroCare running royalties on net sales 
worldwide of certain licensed products. 

In addition, Xomed Corporation, Collagen Aesthetics, Inc., Inamed Corporation, and 
ACMI Circon have sought and received royalty-bearing licenses from ArthroCare under, among 
others, the '536 patent. 

As a result of all of these licensing activities, ArthroCare receives significant royalty 
revenue. ArthroCare received royalty revenues of $4.85 million in 1999, $3.62 million in 2000, 
$8.08 million in 2001, and $3.05 million for the 9 months ending September 30, 2002. 
ArthroCare notes that the royalty revenues are lower for 2002 due to the recognition of $1.7 
million in fees due to the cancellation of agreements with former distributor partners in the third 
quarter of 2001. 7 

In 2001, Hugh Sharkey, who at that time was an Executive Vice President at Oratec 
Interventions Inc. ("Oratec"), contacted ArthroCare to express Oratec's interest in licensing 
ArthroCare's patents, including the '536 patent* ArthroCare did not grant a license to Oratec. 
Thereafter, in March 2002, Smith & Nephew acquired Oratec and launched a bipolar ablation 
probe called the Saphyre that ArthroCare contends infringes the '536 patent. ArthroCare has 
added allegations of infringement related to the Saphyre to its infringement suit against Smith & 
Nephew in the U.S. District Court, District of Delaware, ArthroCare v. Smith & Nephew, 01-0504 
SLR ("Smith & Nephew litigation*'). Oratec's interest in acquiring a license to the *536 patent is 

7 See attached Ex. 3. 

8 See attached Ex. 4. 
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an additional indicia that the industry recognizes the strength of ArthroCare's patents, including 
the '536 patent. 

COMMERCIAL SUCCESS 
As noted above, ArthroCare's products were first sold in late 1995. At the end of fiscal 
year 2001, ArthroCare enjoyed approximately a 53% share of the United States market for RF 
powered arthroscopic devices. In addition, its licensees under the '536 patent, Stryker and 
Ethicon, enjoyed a combined share of the United States market for RF powered arthroscopic 
devices of approximately 21%. Thus, ArthroCare and its licensees under the '536 patent enjoy an 
approximately 74% share of the United States market for RF powered arthroscopic devices. 
Among other evidence of commercial success, this market share data demonstrates the 
commercial success enjoyed by ArthroCare's products and products covered by licenses 
ArthroCare granted under the *536 patent 

COPYING 

ArthroCare is aware of evidence of copying by Smith & Nephew of ArthroCare's 
products, a portion of which is set forth here. In 1998, representatives of Smith & Nephew 
visited ArthroCare for the ostensible purpose of exploring a business relationship. 9 Smith & 
Nephew obtained numerous samples of ArthroCare's products. 10 Thereafter, Smith & Nephew 
began development of its own RF probe, known as the Control RF. Attached to this affidavit are 
certain documents produced by Smith & Nephew in response to ArthroCare's document requests 
in the Smith & Nephew litigation. As is clear from these documents, Smith & Nephew not only 
took measurements of the dimensions of ArthroCare's probes, but also conducted an "autopsy" of 
ArthroCare's probes to "learn about construction techniques, materials, switching, [and] electrical 
terminations " u ArthroCare believes that Smith & Nephew's efforts were directed at copying 
ArthroCare's products. 



9 See attached Ex 5. 

10 See attached Ex 6. 

11 See attached Ex. 7 (SN2 1884-85 and SN2 1888-90). 
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SUMMARY 

In my opinion, the factors listed above should be considered as objective indicia that the 
claims of the '536 patent are not obvious. 

Date 



Michael A. Baker, President & CEO, ArthroCare Corporation 



State of California 

ss. 

County of Santa Clara 



On Dfiftirtbg/i^^Qt before me, Kathleen Zarzana. Notary Public , personally 
appeared 

^personally known to me 

Q proved to me on the basis of satisfactory evidence 




Kathleen za&zana " f to the person(s)-whose namefstfs^re^ubscribed to 
Commission # 1 339634 f ^ e within instrument and acknowledged to me that 
Notary Public - California f (j gfoho/thoy e xecuted the same in (j ffihe r /their authorized 



^ ~ - m m m 

LEEN ZARZANA 
Commission # 1339634 
tary Public - Cafifomia ^ ^ # _ ^ 

Santa ciara county r capacity(*es) f and that by jfjs fricr/thcir oig naturejs) on the 
instrument the person(e); or the entity upon behalf of 
which the person^acted, executed the instrument 

WITNESS my hand and official seal. 
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EXHIBIT 1 



RESEARCH OUTCOMES IN 
ARTHROSCOPIC SURGERY 



VOLUME 3, NUMBER 2 
JANUARY 1999 



Time and Cost Savings of 
Coblation Technology in Subacromial Decompression 



o4 



rthroCare 



ArthroCare Corporation 



Research Outcomes in Arthroscopic Surgery - January 1999 



Time and Cost Savings of Coblation® Technology in Subacromial Decompression 

William B. Stetson, M.D.* 



Arthroscopic subacromial decompression is a well 
accepted and successful technique for the treatment 
of chronic impingement syndrome of the shoulder. 1 * *■ 3 
Resection of the corocoacromiat ligament and 
debridement of all soft tissues on the urtdersurface 
of the acromion and bursa is the first step of this 
procedure. This is typically accomplished with the 
alternate use of a full radius shaver and an 
electrocautery device, which is often an inefficient 
and time consuming component of the procedure. 4 
However, there are now multifunctional surgical 
devices that combine tissue removal and hemostasis 
in a single instrument Coblation 0 devices (ArthroCare 
Corp., Sunnyvale, CA) have been used in more than 
250,000 subacromial decompressions since its com- 
mercial introduction four years ago. The Coblation sys- 
tem operates through a novel mechanism that pro- 
duces tissue ablation with the ability to coagulate small 
and large vessels. The more efficient tissue removal 
achieved with this instrument should result in a signifi- 
cant reduction in procedure time and associated cost 
savings. The current study was undertaken to test this 
hypothesis. 

Methods 

The study prospectively randomized 50 consecutive 
patients undergoing arthroscopic subacromial 
decompression at the Missouri Bone and Joint Center. 
AO patients had chronic impingement syndromes and 
had failed three months of conservative therapy. 
Standard diagnostic shoulder arthroscopy, bursoscopy 
and subacromial decompression were performed by 
the same surgeon. Thirty patients were treated using 
the Coblation device and a standard lactated ringer's 
solution. Twenty patients underwent surgery using the 
standard shaver and bo vie approach. In these patients 
it was necessary to change to solutions of 5.0 percent 
glycine when electrocautery was used. 

The time to perform subacromial decompression was 
selected as the endpoint of the study because it was 
possible to identity well defined start and completion 
points for this component of the procedure. 



Results 

Average procedure time in the Coblation group was 
24:05 minutes (range 18:27 - 33:08) compared with 
34:16 minutes when conventional technology was 
employed (range 25:03 - 48:25; p=0.05). No 
complications were noted in either group. 

Oiscussion 

Coblation technology employs novel bipolar surgical 
wands powered by enhanced radiofrequency energy. 
The Coblation method replaces the cellular pyrolysis 
and thermal cutting of standard monopolar 
electrosurgery with a cooler ablative process that 
produces cellular disintegration. Using an electrically 
conductive fluid (e.g., isotonic saline) in the gap 
between the wand and the tissue, Coblation devices 
create a highly charged particle layer that bombards 
tissue with high energy photons capable of breaking 
organic molecular bonds. This is achieved at 
temperatures of 40-70 degrees Celsius, dramatically 
cooler than the 400-600 degrees Celsius at which 
electrocautery devices operate. The features of 
Coblation include ablation, capable of removing tissue 
layers as fine as approximately 100 microns on aver- 
age, and little or no thermal damage to surrounding tis- 
sue. Coblation devices also simultaneously coagulate 
small vessels and can be operated in coagulation 
mode rf more aggressive hemostasis is required. 

in this study, use of a Coblation device for subacromial 
decompression was associated with an average time 
savings of 12 minutes compared with standard 
instruments. This can be attributed to both the ablative 
efficiency and simultaneous coagulation of the 
Coblation device as well as to the avoidance of 
repeated instrument removal and reinsertion. If viewed 
in relation to sdrgical costs, because most surgical 
practice groups are charged by their institution for 
operating room time, a reduction in procedure time will 
be accompanied by a reduction in operating costs. 
Average total operating room costs at our institution, 
which include surgical suite, personnel and equipment 
charges, is approximately $500 per 15 minutes of 



* Staff Physician. Arthritis, Orthopedic and Sports Medicine Center. Gtendale. CA 
CSnical Assistant Professor. Department of Orthooedics. USC Medical Center Los A ngele s. CA 
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operating time. This figure is consistent with arthro- 
scopic operating costs reported by other authors. 5 6 
Based on this cost, a 10-minute reduction in procedure 
time will be associated with a savings of $333. Allowing 
for the cost of a Coblation wand (approximately $125) 
and that of a standard subacromial bovie (approxi- 
mately $50). this results in an overall savings of 
approximately $260 per case. 



In this study, we restricted evaluation of time to the 
component of the surgery dealing with subacromial 
decompression. However, in most shoulder 
arthroscopies performed for impingement syndromes 
it is generally necessary also to perform a Mumford 
or mini-Mumford procedure. Because of the highly 
vascularized nature of this tissue, bleeding is a 
frequent problem. The Coblation wand is well suited 
for this purpose because of its ability to establish 
hemostasias in both small and large vessels. If use 
of the wand is extended to this component of the 
procedure, we project that an additional time savings 
of 7 to 8 minutes could be realized. This would result in 
a total savings of as much as 20 minutes per procedure. 
This represents a potential one-third reduction in total 
procedure time with the use of a Coblation device 
assuming that the equivalent procedure using standard 
arthroscopic techniques would require 60 minutes, a 
figure consistent with experience at our institution. 

The benefits of Coblation are not limited to those of 
time and cost The technology enables controlled abla- 
tion that results in smoother, more anatomical surfaces 
than those produced with a bovie or mechanical 
shaver, while reducing the risk of thermal injury to sur- 



rounding tissue. In vivo findings demonstrate that cells 
immediately adjacent to the zone of ablation remain 
viable following Coblation. Eliminating the need for 
glycine is also advantageous. Although small, the risk 
of blindness or tissue toxicity with this compound is 
real and its use should be avoided whenever possible. 
Finally, the bipolar aspect of the Coblation system elim- 
inates the risk of electrical bums, one of the most fre- 
quent nonjoint complications of standard arthroscopy. 

Conclusion 

Use of Coblation devices for soft tissue resection 
and debridement in arthroscopic subacromial 
decompression reduced procedure rime by 30 percent 
compared with the use of a shaver and electrocautery 
bovie. This can result in a savings of as much as $260 
per procedure basecfon common operating room fees 
and instrument costs. Coblation technology is also 
associated with a high level of ablative precision and 
control, creation of anatomical surfaces, and preven- 
tion of thermal injury to surrounding tissue; 
Secondarily, Coblation devices eliminate the risk of 
glycine toxicity and electrical bums that accompany 
the use of standard electrosurgical instniments. This 
combination of clinical and economic factors makes 
Coblation technology an instrument of choice in arthro- 
scopic shoulder surgery. 



Coblation Bo vie/Shaver 

Average 

Procedure Time 24:05 mtn 34:16 min* 

< ran ^> (18:27-33:08) (25:03-48:25) 

Operating 

Room Costs*" $aoo $1,W0 

Instrument Costs $125 $50 

Net Cost Savings 

with Coblation $265 

- p=0 .05 

~ Based 00 a projected oost of $500 per 
15 minutes of operating lime. 



Table i. Time and Cost Savings with Coblation vs. Bovie/Shaver 
Technique 



Research Outcomes in Arthroscopic Surgery 
is a continuing series published by 
ArthroCare Corporation. Each issue 
will explore research findings and 
emerging treatments in arthroscopic surgery 
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ETHICON..NC. 




September 29, 1995 



Hire V, Thapltyal, PhlJ. 
Aithrocare 

595 No. Pestoria Avenue 
Sunnyvale, CA 94086 

Dear Hire, 

Thank you so much for arranging our meeting on Wednesday morning. Dave and I 
wore very pleased with the openness with which you conducted the meeting and 
hope you found the meeting useful from Arthrocare's perspective. We remain 
interested In talking with you further about this opportunity, and are eager to see it 
used in surgery. I will be back in touch as soon as I return to the U.S. next week. 



Sincerely, 




Patrick J. O'Neill, Ph.D. 
Vice President 
Growth Technologies & 
New Business Development 



cc; 



D. Lehman 



ETH ICON..MC 




March 18. 1996 



KraV.ThafSfiyal, PhD 
President & CEO 
Arthrocare Corporation 
595 M Pastoria Avenue 
Sunnyvale. CA 94086 

DearHra. 

1 want to thank you, Larry and Phil for visiting Sornervflle last Friday. V\fe found the discussions 
which took place very constructive. K certainly was helpful for us to better understand your 
perspective on the various applications for ycwrmutfi^ectroderipd^ 
plans you were able to share. I hope you took away not only our continued interest in the 
technology but also the position in which we find ourselves following your public stock offering. 

From our conversations, I believe we share an interest in continuing to explore relationships 
between us which will meet cur nsspe^txjsiriess objects 

we agreed to discuss options internally and get back to the other party with suggestions on 
potential ways to proceed. 

In the meantime, we will continue to refine our analysis of not only the Sports Medicine 

opportunity (both U.S. Alrrten^ 

either Bhjcon or other J&J operating companies. 

ttwould help our assessment process jf we ootid purchase orie or two Arfrrowand systems. 
These would be used within our own facilities for the purpose of carrying out independent 
J*™«ns w8h surgeons of the various spedaRie&ttwotidalsotene^ tfweGanoohlirw 
to contactafew of your key users or Scientific Advisory Beard mem^ 
on the tedmology. These dscu^ 
becoodinaledwithycu 

< kx* forward to talking with you soon. 




P.J.ONeilI.Ph.D. 
Vice President 
Growth Technologies & 
New Business Development 
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ARTHROCARE CORPORATION 

CONDENSED CONSOLIDATED STATEMENTS OF INCOME 
(In th usands, except per share data) 
(Unaudited) 

Three Months Ended 



Nine Months Ended 



jevenues: 
Product sales 
Royalties, fees and other 

Total revenues 
}ost of product sales 

Gross profit 

Operating expenses: 

Research and development 

Sales and marketing 
General and administrative 

Total operating expenses 

Income from operations 
Interest and other income, net 

Income before income tax provision 
Income tax provision 

Net income 

Basic net income per share 

Shares used in computing basic net income per share 
Diluted net income per share 

Shares used in computing diluted net income per share 



September 30, 
2002 


September 30, 
2001 


September 30, 
2002 


September 30, 
2001 


<t 11 119 

879 


* 17 975 
2,287 


$ 


61,329 
3,054 


s 


53,505 
7,075 


99 91 1 

7,981 


90 262 
7,522 




64,383 
22,758 




60,580 
21,390 


14,230 






41,625 




39,190 


2,188 
9,011 
2,458 


1,973 
8,253 
1,426 




6,472 
26,270 
6,861 




5,869 
22,471 
3,756 


13,657 


11,652 




39,603 




32,096 


573 
377 


1,088 
2,961 




2,022 
1,231 




7,094 
5,103 


950 
304 


4,049 
1,458 




3,253 
1,064 




12,197 
4,402 


$ 646 


$ 2,591 


$ 


2,189 


$ 


7,795 


$ 0.03 


$ 0.12 


$ 


0.10 


$ 


035 


21,085 


22,477 




21,595 




22,428 


$ 0.03 


$ 0.11 


$ 


0.10 


$ 


0.33 


22,060 


23,860 




22,514 




23,503 



Hie accompanying notes are an integral part of these condensed consolidated financial statements 
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our arthroscopy disposable device revenue is being generated by the sale of disposables for use in knee procedures. 

Royalties, fees and other were $0.9 million for the third quarter of 2002, as compared to $2.3 million for die third quarter of 2001 The 
decrease was primarily due to the recognition of $1.7 milUon in fees due to the cancellation of agreements with former distributor partners in 
the third quarter of 200 1 . 1 

Cost of Product Sales 

Cost of product sales was $8.0 million for the three-month period ended September 30, 2002 or 37% of product revenues, as compared 
with $7.5 million or 42% of product revenues in the third quarter of 2001. The decrease in cost as a percentage of product sales' for the third 
quarter of 2002 as compared to the prior year period is attributable to the increased efficiency of the manufacturing operations As planned, 
Arthrocare's new Costa Rica fecility continued shipping sub-assemblies to the Sunnyvale facility in the third quarter and is expected to 
contribute to gross margin improvements in the fourth quarter of 2002 and fiscal 2003. 

Operating Expenses 

Research and development expenses were $2.2 million or 10% of product sales, for the three-month period ended September 30 2002 as 
sompared to $2.0 milium or 1 1% of product sales for the same period in 2001. The increase in spending in the third quarter of 2002 isprimarilv 
Jue to continuing development of new products in our currently commercialized markets, continuing our development efforts for potential 
idditional products and continuing to maintain and develop our patent position. 

■ We expect to increase the dollar amount of research and development spending through continued expenditures on new product 
kvelopment, regulatory affairs, clinical studies and patents. p 

Sales and marketing expenses were $9.0 million or 42% of product sales, for the three-month period ended September 30 2002 as — 
»rnpared to $83 million or 46% of product sales during the same period in 2001. The increase in spending in the third quarter of 2002 was 
irunanly due to $0.7 million associated with the accrual of higher commissions resulting from increased sales, $0.4 miltion due to the hiring of 
lew direct sales representatives, partially offset by $0.3 million lower expenses related to marketing research and promotional activities. 

i- _-u W J antid f a, f saIes ^ marketing spending may continue to increase slightly in absolute dollars due to the expansion of our 
hstoibunon and sales force capabilities to address the ENT and spinal surgery markets, higher commissions from increased sales, the additional 
^tofpenetrating international markets, higher promotional, demonstration and sample expenses and, additional investments in the sales 
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Statements of Operations Data: 

Product sales 

Royalties, fees and other 

Total Revenues 

Gross profit 

Operating expenses 

Net income (loss) before cumulative 

Effect of change in accounting 

Principle 
Cumulative effect on prior years of 

The application of SAB 101 
Net income (loss) 
Basic net income (loss) per share 
Diluted net income (loss) per share 



Balance Sheet Data: 
Cash, cash equivalents 
And available-for-sale securities 
(including long-term portion) 

Working capital 

Total assets 

Total stockholders* equity (1) 



2001 



75,247 
8,075 
83,322 
55,631 
47,941 
10,060 



10,060 
$ .45 
$ .43 



2001 



$ 76,695 
98,642 
133,697 
125,093 



Year Ended December 3 1 , 
(in thousands, except per share data) 



2000 



64,012 
3,615 
67,627 
41,965 
34,467 
15,845 



(4,300) 
11,545 
$ .53 
$ .50 



2000 



86,814 
97,013 
140,462 
126,345 



1999 



44,219 
4,857 
49,076 
29,891 
25,242 
5,543 



5,543 
.29 
.27 



December 3 1 



1999 



$ 79,607 
85,118 
110,t)39 
102,883 



1998 



24,624 
3,292 
27,916 
15,548 
18,625 
(2,141) 



(2,141) 
$ (0.12) 
$ (0.12) 



1998 



8,058 
16,973 
27,760 
22,305 



1997 



$ 12,796 

12,796 
4,301 
13,401 
(7,688) 



(7,688) 
$ (0.44) 
$ (0.44) 



1997 



$ 19,872 
20,342 
26,675 
23,546 



S^tk5^ AGEMENT ' S DISCUSS[ON *9 analysis of financial condition 



AND RESULTS OF 



well as other risks and uncertainties in the documents incorporated tal^SS Part I of this Report as 

Overview 
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EXHIBIT 4 



S 



September 2, 2001 



John Raffle Esq. 
Arthrocare Corporation 
595 North Pastoria Ave 
Sunnyvale, CA 94086-2916 



Dear Mr. Raffle, 



I am following up on a conversation that Mike Baker and Ken Anstey 
had last week about working out a licensing arrangement between 
Oratec and Arthrocare. It was apparently left that we (Oratec) would 
provide you with some suggested language for the agreement, for your 
review and comment 

I have taken the approach of describing a "field of use" as opposed to 
specific patent claims in an attempt to make administration of such an 
agreement as straight forward as possible. My suggestion is as follows: 

Field of Use RF bipolar probes with (in active, and a return electrode 
on the shaft, for the removal of soft tissue; to include probes with suction 
and ' irrigation capabilities; but excluding: 

(1) inductor augmented circuits/reactive component designs, and 

(2) individually wired, multi-poled electrode configurations 

(3) (whatever other specifics may be necessary, vis a vis your other 
agreements) .. 

Of course the entire agreement will need to cover many other 
provisions, standard to this type of arrangement, but I flunk the IP 
portion is probably the first aspect that needs to be defined. Let me 
know what you think. 



Sincerely, 




Executivevice President 




cc.: Ken Anstey 



EXHIBIT 5 



Confidential Communication 



July 17, 1998 



Ms. Christine Hanni 
Chief Financial Officer 
ArthroCare Corporation 
595 North Pastoria Avenue 
Sunnyvale, CA 94086 



Dear Christine: 

I enjoyed speaking with you earlier this week to begin exploration of future business 
opportunities between ArthroCare and Smith & Nephew. My associates and I are pleased 
to visit with you and ArthroCare's President ami CEO, Michael Baker on Monday, 
August 10, 1998 to facilitate mutual discussion of our company capabilities and how we 
can work together to address common market objectives. 

Doug Macarthur (Group Manager, R&D) , Todd Plevinsky (Senior Product Manager) and 
David Balford (Technology Business Manager) will arrive at 8:30 AM to engage in 
discussion with you and Michael Baker on matters related to the following proposed 
agenda. 



AGENDA FOR MONDAY. AUGUST 10. 1998 
David Balford (8:30-9:15) 

• General introduction of participants. 

• Explanation of Purpose. 

• Slide presentation "Who is Smith & Nephew" ? 

• The po wer of Smith & Nephew global sales. 

• Successful strategic alliances. 

• Successful acquisitions. 



Endoscopy Division 

Smith A Nephew. Inc. ~~ ~~~~ ~ " 

160 Oascomb Road Andover, MA 01810 U.S.A- 

Tclcphooc: 978 749.1000 

Telefax: 978-749-1599 



SmithONephew 




ARTC 05627 



Doug Macarthur (9:15 - 10:00) 

• Discussion of ArthroCare's technology and how it might "fill the hole" in the Smith & 
Nephew Endoscopy product line. 

• Discussion of Smith & Nephew Endoscopy's R&D capabilities including areas of 
strength and focus. Discourse on how a synergistic relationship with AithroCare 
R&D could be a desirable way to achieve the goal of filling the void. 

• Discussion of ArthroCare's emerging technology to appreciate how joint development 
projects could be entertained to strengthen the market position of both companies. 

Todd Plevinsky (10:00 - 10:45) 

• Strategic partnership advantages 

• Why Smith & Nephew Endoscopy is interested in collaborative exploration. 

• Modes of opportunity. 

ArthroCare Presentation 

We welcome hearing ArthroCare's thoughts and responses to these bullet points presented 
in similar fashion. Smith & Nephew anticipates utilizing simple 35mm slide and overhead 
slide presentation medium to advance their ideas. The main purpose of our visit and 
presentation is to express a sincere desire in working with ArthroCare to address our 
common commercial objectives through mutual exchange of ideas. 

I look forward to receiving your completed confidentiality agreement in the near future 
and hearing any thoughts which might improve the nature and character of our meeting 
together. 



Sincerely, 




Technology Business Manager 



cc: L. Curtis, W. Fox, J. Myhre 



ARTC 05628 



NO. 459 P. \sZ~ 



[fax 



TO; 



FROM: 



Donna BaUch 
Smith <k Ntphtw Endoscopy 
164 Dascomb Road 
Andavtr, MA 01810 



97S.749.J0S1 
Ftxnom 97S.749+IM* 



Please process the attached purchase order JP Ul) Kit 
Please adviseon pricingiand delivery if app Bcable/ > 



I Any questions please feel free to call. 



Thank you 
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I hereby certify that this correspondence is bong deposited with the United PATENT 
States Postal Service Express Mail Post Office to Addressee service under 37 
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The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 



a[3 Responsive to the communication(s) filed on 19 June 2002 . bQ This action is made FINAL. 

<0 A statement under 37 CFR 1.530 has not been received from the patent owner. 

A shortened statutory period for response to this action is set to expire ^month(s) from the mailing date of this letter. 

Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination 

certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 

If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days 

will be considered timely. 

Part I THE FOLLOWING ATTACHMENTS) ARE PART OF THIS ACTION: 

1. □ Notice of References Cited by Examiner, PTO-892. 3. □ Interview Summary, PTO-474. 

2. □ Information Disclosure Statement, PTO-1 449. 4. [§3 See Continuation Sheet . 
Part II SUMMARY OF ACTION 

1a. £3 Claims 1-64 are subject to reexamination. 

1b. □ Claims are not subject to reexamination. 

2. □ Claims have been canceled in the present reexamination proceeding. 

3. □ Claims are patentable and/or confirmed. 

4. £3 Claims 1-64 are rejected. 

5. □ Claims are objected to. 

6. □ The drawings, filed on are acceptable. 

7. □ The proposed drawing correction, filed on has been (7a)D approved (7b)D disapproved. 

8. □ Acknowledgment is made of the priority claim under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)Q All *>)□ Some* c)D None of the certified copies have 
id been received. 
2\3 not been received. 

3Q been filed in Application No. . 

4\3 been filed in reexamination Control No. 

5Q been received by the International Bureau in PCT application No. 

* See the attached detailed Office action for a list of the certified copies not received. 

9. Q Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 

matters, prosecution as to the merits is closed in accordance with the practice under Ex parte Quayle, 1935 C D 
11 t 453 0.G.213. 

10. □ Other. 
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Art Unit: 3763 

DETAILED ACTION 
Introduction 

The prosecution of Reexamination No. 90/005,601 originated with the filing of a 
Reexamination Request on December 30, 1999. The Request indicated that the 
requester considered claims 1-3, 14, 16, 22, 27, 30, 33, 38, 41^48, 55, 57, 60, and 63, 
of Eggers, et al. f U.S. Patent Number 5,697,536, referenced hereafter as Eggers '536, 
as being anticipated by Roos, U.S. Patent Number 4,1 16,198, referenced hereafter as 
Roos '198. After a complete review of the merits of the Request, the examiner of 
record concluded that Roos '198 raised a substantial question of patentability. 
Consequently, an order granting the Request for Reexamination was mailed on 
February 2, 2000. The order was mailed for a second time on October 27, 2000. 

The arguments presented by the Request concerning Roos '198 were addressed 
in a final decision by the examiner of record and reviewed by a board of primary 
examiners that convened to analyze the decision and make a final determination. 
However, before the mailing of the written decision, a new Information Disclosure 
Statement (IDS) was timely received on June 19, 2002. The IDS comprises of 
evidentiary documents pertinent to pending litigation at the United States District Court 
in the State of Delaware (Arthrocare Suit-Delaware, USDC-D. DEL-C.A. No. 01-504- 
SLR). 
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In view of the new documents submitted by the IDS, the examiner of record has 
decided to divide this prosecution in two sections. The first section addresses the 
issues originally presented by the Request concerning Roos '198 and summarizes the 
patentability conclusion as it was decided by the examiner of record prior to the receipt 
of the new IDS. Finally, the second section addresses new relevant references as listed 
in the IDS received on June 19, 2002, and more specifically, the Supplemental Invalidity 
Response included in the submitted IDS package. 

Section 1: Analysis of the Roos Patent 

After carefull consideration and review of Roos '198, it is hereby found that Roos 
'198 does not anticipate or render obvious any of the independent claims of record for a 
variety of reasons that will be discussed below. 

Interpretation of the Preamble 

The preamble of claim 1 , discloses "an electrosurgical system for use with a high 
frequency power supply and an electrically conducting fluid supply ". It is noted that 
whether a preamble constitutes a limitation to a claim is a matter to be determined by 
the facts of each case in view of the claimed invention as a whole. See, In re StenceL 
828 F.2d 751, 4 USPQ2d 1071, 1073 (Fed. Cir. 1987). Additionaly, the preamble of a 
claim does not limit the scope of the claim when it merely states intended use of the 
invention. In re Pearson . 494 F.2d 1399, 1403, 181 USPQ 641, 644 (CCPA 1974). 
However, terms in a preamble are construed as limitations when they give life and 
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meaning to the invention claimed. Gerber Garment Technology. Inc. v. Lectra Svst . 
Inc. , 916 F.2d 683, 688, 16 USPQ2d 1436, 1441 (Fed. Cir. 1990) (quoting) Perkins- 
Elmer Corp. v. Computervision Corp.. 732 F.2d 888, 896, 221 USPQ 669, 675 (Fed. 
Cir.), cert. Denied, 469 U.S. 857 (1984). Although no "litmus test" exists as to what 
effect should be accorded to terms appearing in a preamble, a patent application in its 
entirety should be reviewed to determined whether the inventors intended such 
language to represent additional limitations or mere introductory language . See, e.g. . |n 
re Paulsen . 30 F.3d 1475, 1479, 31 USPQ2d 1671, 1673-74 (Fed. Cir. 1994) (Citing 
Corning Glass Worfcs v. Suitomo Elect. U.S.A . Inc., 868 F.2d 1251, 1257, 9 USPQ2d 
1962, 1966 (Fed Cir. 1989). 

Accordingly, a review of the specification in Eggers '536, reveals in column 4, 
lines 63-67, that figure 1 is a perspective view of the electro surgical probe, an 
electrically conducting liquid supply and an electro surgical power supply. Electrically 
conducting liquid (50) is shown in figure 1 within an IV bag and in fluid communication 
with the electro surgical probe (10) as shown in figures 2A and 2B. Moreover, in 
column 12, lines 26-28, the specification states that electrically conducting liquid (50) 
(e.g., isotonic saline) is caused to flow along the fluid paths (83). 

In view of the foregoing, the phrase " an electrically conducting fluid supply" in the 
preamble of claim 1 , must be interpreted in view of the specification as a limitation 
disclosing a medical container (e.g., IV bag) that stores electrically conducting liquid 
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(50) such as isotonic saline. The medical container is in fluid communication with the 
probe (10) allowing the electrically conducting liquid to make contact with the electrodes 
at the distal end of the probe (10). Additionally, in the last portion of claim 1 , the phrase 
" the fluid path having an inlet adapted to be fluidly coupled to the electrically conductive 
fluid supply" unequivocally suggests that the drafter intended the preamble phrase "an 
electrically conducting fluid supply* to be a structural limitation. Clearly, the phrase "an 
electrically conducting fluid supply" gives life and meaning to the invention claimed, and 
therefore, must be considered in the assessment of patentability of claim 1 . 

Assessment of Patentability 

The Roos '198 Patent never describes the use of "electrically conductive fluid" 
during electrosurgery. The Roos '198 Patent only discloses the use of an unspecified 
'Washing liquid" that flows through the endoscope that houses the treatment and neutral 
electrodes. See Roos '198 Patent at 4:51-57, Fig. 1. The Roos r 198 Patent does not 
state that the 'Washing liquid" that is supplied to the region of the surgical site is 
electrically conductive fluid. This omission is significant, because numerous non- 
conductive washing liquids, such as distilled water, glycine, sorbitol, and the like, have 
been used in electrosurgery and are still in use today. See, e.g., U.S. Patent No. 
4,936,301 to Rexroth, et al. at 1:62-64 and 2:4-7. 

In fact, the Roos '198 specification makes clear that the 'Washing liquid" 
delivered to the surgical site in the Roos '198 Patent is not electrically conductive. The 
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Roos '198 Patent states at column 6, lines 51-53 that "the neutral electrode 1 1 in the 
form of a steel band rests on the tissue in large area form, so that good electrical 
contact is ensured." If the 'Swashing liquid" was electrically conductive, there would be 
no need for the neutral electrode to rest on the tissue in large area form to ensure good 
electrical contact. Electrical contact between the neutral electrode and the cutting 
electrode would be ensured by the "washing liquid" itself. The statement in the Roos 
'198 Patent that tissue contact with the neutral electrode is needed to ensure electrical 
contact plainly shows that the "washing liquid" described in the Roos '198 Patent could 
not have been electrically conductive . 



A later-issued patent to the same named inventor, U.S. Patent No. 4,706,667, 
referenced hereafter as Roos ' 667, demonstrates unequivocally that the "washing 
liquid" disclosed in the Roos '198 Patent was not electrically conductive. The Roos '198 
Patent claims priority to German Patent Application No. 2521719, referenced hereafter 
as "German Patent Application". The Roos '667 Patent explains at column 1 lines 14- 
29 that the device described in the German Patent Application (and thus in the Roos 
'198 Patent) did not work to cut tissue because the medium in contact with the 
electrodes was not electrically conductive: 

"In a known electro-surgical high frequency cutting instrument of this kind (DE- 
OS No. 25 21 719) the neutral electrode is admittedly arranged in the immediate vicinity 
of the cutting electrode, it is however so separated from the tissue by a plastic cover, or 
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by its arrangement in an endoscope, that it can only enter into electrical contact with the 
cutting electrode electrolytically via the secretion which is present during the cutting 
process. As a result, it is difficult to maintain the current intensity required for trouble 
free cutting in a required precisely defined manner at the cutting electrode. Thus, if the 
power setting at the r.f. generator is too high, burns can result or, if the power setting is 
too low, then a poor cut or indeed injury occurs because the tissue to be cut sticks to 
the cutting electrode as a result of coagulation processes". 

According to the Roos '667 Patent, the device disclosed in the parent application 
to the Roos '198 Patent (and thus in the Roos '198 Patent itself) did not work because 
there was insufficient electrical contact between the neutral and cutting electrodes to cut 
tissue, even though the electrodes were in the "immediate vicinity" of one another. If 
the Roos '198 Patent had delivered electrically conducting fluid to the tissue site, such 
as isotonic saline, then the Roos '667 Patent surely would not have stated, as it did, that 
the cutting and neutral electrodes "only enter into electrical contact" with each other "via 
the secretion which is present during the cutting process." If Roos '198 had delivered 
electrically conducting fluid to the tissue site, there would have been an electrical 
connection between the cutting and neutral electrodes by virtue of the electrically 
conducting fluid itself, regardless of whether bodily secretions were present. Plainly, 
Roos '198 used non-conducting "washing liquid" and attempted to rely on bodily 
secretions from the cutting process to make the non-conductive "washing liquid" more 
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conductive. According to the Roos '667 Patent, these secretions did not make the non- 
conductive "washing liquid" electrically conductive. 

Significantly, the Roos '667 Patent did not solve the electrical contact problem 
described in the Roos '1 98 Patent by introducing electrically conducting fluid to the 
tissue site. Rather, the Roos '667 Patent solved the problem of poor conductivity by 
disclosing a device in which both the cutting and neutral electrodes were in physical 
contact with the tissue so that current could flow from the cutting electrode, through the 
tissue, and to the return electrode, not through electrically conducting fluid. The Roos 
'667 Patent explains at column 4, line 30: 

"The instrument is first of all placed in accordance with FIG. 1 onto the tissue 16 
which is to be separated by means of a cut, with a concave ring-like contact surface 14 
being formed between the tissue 16 and the neutral electrode 1 1 and with a very small 
funnel-like contact surface 15 being formed between the tip of the cutting electrode 12 
and the tissue 16. If the r.f. generator is now switched on then an r.f. current indicated 
by the current lines 28 flows between the cutting electrode 12 and the neutral electrode 
11" 

In conclusion, because the Roos '198 Patent does not disclose or enable 
electrosurgical ablation in the presence of electrically conductive fluid, it cannot 
anticipate claims 1, 45, and 63, containing such an element. PPG Indus.. Inc. v. 
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Guardian Indus. Corp. . 75 F.3d 1558, 1566 (Fed. Cir. 1996) ("To anticipate a claim, a 
reference must disclose every element of the challenged claim and enable one skilled in 
the art to make the anticipating subject matter."). 

Section II: References disclosed in the IDS dated June 19. 2002 

Claim Rejections 

In order to expedite the prosecution of this reexamination, the examiner of record will 
make direct references to the Supplemental Invalidity Response (Arthrocare Suit- 
Delaware, USDC-D. DEL-C.A. No. 01-504-SLR) submitted with the IDS package dated 
June 19, 2002. 



35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 



The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) do not apply to the examination of this application as the application 
being examined was not (1) filed on or after November 29, 2000, or (2) voluntarily 
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published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 
U.S.C. 102(e) prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
O'Malley, et al., reference no. 3. Please refer to page 2 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Curtiss, 
reference no. 9. Please refer to page 5 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Piercy, 
et al., reference no. 12. Please refer to page 6 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Dennis, 
et al., reference number 16. Please refer to page 8 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C; 102(b) as being anticipated by Barry, 
et al., reference number 21 . Please refer to page 10 of Supplemental Invalidity 
Response. 
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Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Swain, 
et al., reference number 24. Please refer to page 12 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Malis, 
et al., reference number 28. Please refer to page 14 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Pao, 
reference number 36. Please refer to page 17 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Tucker, 
et al., reference number 37. Please refer to page 18 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Lee, et 
al., reference number 38. Please refer to page 18 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by WO 
90/03152, reference number 43. Please refer to page 21 of Supplemental Invalidity 
Response. 
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Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Stasz, 
reference number 46. Please refer to page 22 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Reimels, reference number 52. Please refer to page 25 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by Olsen, 
reference number 57. Please refer to page 28 of Supplemental Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ohtomo, et al., reference number 66. Please refer to page 32 of Supplemental 
Invalidity Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Rydwell, et al., reference number 67. Please refer to page 32 of Supplemental Invalidity 
Response. 

Claims 1-64 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kamerling, reference number 70. Please refer to page 34 of Supplemental Invalidity 
Response. 
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Claim Rejections - 35 USC § 103 
On page 8 of the Supplemental Invalidity Response, it is alleged that claim 45 of Eggers 
'536 would have been obvious to one of ordinary skill in the art at the time of the 
invention in view of at least each of the following combinations. Please refer to the table 
on pages 1-8 of the Supplemental Invalidity Response to identify the patent/publication 
number, inventor/author, and title. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the, prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over any 
one or more of references 1 , 4, 5, 6, 7, 1 0, 1 1 , 1 3, 1 7, 30, 33, 40, 44, 50, 55, 56, 60, 61 , 
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69, 71 , 72, 73 in view of any one or more of references 3, 9, 12, 16, 21 , 24, 28, 36, 37, 
38, 43, 46, 52, 57, 66, 67, 70. According to the allegations of unpatentability disclosed 
on page 8 of the Supplemental Invalidity Response, it would have been obvious to 
modify any one or more of references 1, 4, 5, 6, 7, 10, 1 1, 13, 17, 30, 33, 40, 44, 50, 55, 
56, 60, 61, 69, 71, 72, 73 with the enhancements taught by 3, 9, 12, 16, 21, 24, 28, 36, 
37, 38, 43, 46, 52, 57, 66, 67, 70, because "each reference is directed to the same 
problem-Applying electrical energy to a target site on a patient's body structure". 
Accordingly, all modifications to the base references following the teachings of the 
secondary references listed above, are considered obvious design choices. 

Claims 1-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over any 
one or more of references 2, 34, and 47, in view of any one or more of references 3, 9, 
12, 16, 21, 24, 28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70. According to the allegations of 
unpatentability disclosed on page 8 of the Supplemental Invalidity Response, it would 
have been obvious to modify any one or more of references 2, 34, and 47 with the 
enhancements taught in references 3, 9, 12, 16, 21, 24, 28, 36, 37, 38, 43, 46, 52, 57, 
66, 67, 70, because "each reference is directed to the same problem-Applying electrical 
energy to a target site on a patient's body structure". Accordingly, all modifications to 
the base references following the teachings of the secondary references listed above, 
are considered obvious design choices. 
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Claims 1-64 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
reference 59 in view of any one or more of references 3, 9, 12, 16, 21, 24, 28, 36, 37, 
38, 43, 46, 52, 57, 66, 67, 70. According to the allegations of unpatentability disclosed 
on page 9 of the Supplemental Invalidity Response, it would have been obvious to 
modify reference 59 with the enhancements taught in references 3, 9, 12, 16, 21, 24, 
28, 36, 37, 38, 43, 46, 52, 57, 66, 67, 70, because "each reference is directed to the 
same problem-Applying electrical energy to a target site on a patient's body structure". 
Accordingly, all modifications to the base references following teachings of the 
secondary references listed above are considered obvious design choices. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Manuel Mendez whose telephone number is 703-308- 
2221 . The examiner can normally be reached on 0730-1 800 hrs. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Brian Casler can be reached on 703-308-3552. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-3590 
for regular communications and 703-305-3590 for Aftepf inal (»mmunications. 
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Examiner Manuel Mendez 

Assistant Commissioner for Patents, 
Washington, O.C. 20231 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Examiner: M Mendez 
Art Unit: 3739 



INFORMATION DISCLOSURE 
STATEMENT UNDER 
37 CFR §1.97 and §1.98 



In re Patent of: 

PHILIP E. EGGERS et al. 

Application No. 90/005,601 

Reexamination Of Patent No. : 5,697,536 

Issued: December 16, 1997 

For: SYSTEM AND METHOD FOR 
ELECTROSURGICAL CUTTING AND 
ABLATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The references cited on attached form PTO-1449 are being called to the attention of the 
Examiner. These references were brought to Applicant's attention through the Smith & Nephew litigation 
referred to in the previously submitted IDS. Also being submitted are the following documents provided 
by the defendant, Smith & Nephew, in the aforementioned litigation : 



i) Ten pages from Smith & Nephew's supplemental invalidity response regarding the 
reexamination patent at issue (pages 1-9 and a cover page dated June 3, 2002). 
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ii) 36 pages of "Exhibit A" from Smith & Nephew's supplemental invalidity response. 



Applicant notes that this document refers to Reference nos. 1-13, 15-31, 33-62, and 64-73 (Reference 
nos. 14, 32, and 63 are omitted). The Smith & Nephew's supplemental invalidity response cross 
references these Reference Nos. to the publication information. Applicant notes that Reference nos. 8, 
15, 18, 19, 20, 22, 23, 25-27, 29, 31, 34, 35, 39, 41, 42, 45, 48, 49, 51, 53, 54, 58, 62, 64, 65, and 68 
were previously considered during either reexamination or prosecution of the patent and are not included 



in this IDS. 
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ArthroCare Corporation 
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Sunnyvale, CA 94085 
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CERTIFICATE OF SERVICE 



I hereby certify that on this 1st day of October 2002, a true and correct copy of 
the document listed below was caused to be served on the attorneys of record at the following 
addresses as indicated: 

1 . Information Disclosure Statement and Form PTO-1449 (dated 06/17/02) 



BY U.S. POSTAL SERVICE 
FIRST CLASS MAIL 

William C. Fuess 

FUESS & DAVIDENAS 

10951 Sorrento Valley Road, Suite H-G 

San Diego, CA 92121-1613 



Executed on October 1, 2002 at Sunnyvale, California. 



1 hereby certify that this correspondence is being deposited with the United PATENT 
States Postal Service as first class mail in an envelope addressed to: — — 

Attorney Docket No.: 16238-000610 

Assistant Commissioner for Patents, 
Washington, D.C. 20231 

„„ Qcjb- \JjM 

By. 




Katie Zarzana 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Examiner: M Mendez 
Art Unit: 3739 



INFORMATION DISCLOSURE 
STATEMENT UNDER 
37 CFR §1.97 and §1.98 



In re Patent of: 

PHILIP E. EGGERS et al. 

Application No. 90/005,601 

Reexamination of Patent No. : 5,697,536 

Issued: DecemberT6, 1997 

For: SYSTEM AND METHOD FOR 
ELECTROSURGICAL CUTTING AND 
ABLATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

The references cited on attached form PTO-1449 are being called to the attention of the 
Examiner. A copy of each is enclosed. 

The Owner, ArthroCare Corporation, also brings the following information and list of 
materials to the attention of the Examiner. On February 13, 1998, ArthroCare Corporation filed a 
lawsuit in the United States District Court for the Northern District of California against defendants 
Ethicon, Inc., Mitek Surgical Products, Inc., and Gynecare, Inc., alleging infringement of U.S. Patent 
Nos. 5,697,909, 5,697,536, 5,697,281, and 5,697,882 (the "patents-in-suit"). The case was assigned 
Case No. C98-00609 WHO (the "Ethicon litigation"). The Ethicon litigation terminated in June 1999, 
with the defendants taking a license from ArthroCare under the patents-in-suit. The defendants have paid 
ArthroCare a license fee, and will pay ongoing royalties on sales in the United States of certain 
arthroscopy and gynecology products covered by these patents. 

After the Ethicon litigation terminated, Owner was apprised by a third party of section 
2001.06(c) of the Manual of Patent Examining Procedure ("MPEP") with respect to the prosecution of 
applications for patents other than those at issue in the Ethicon litigation and that were pending before the 
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Ethicon litigation was commenced, namely, U.S. Application Nos. 08/807,111 (now U.S. Patent No. 
5,891,095), 08/766,382 (now U.S. Patent No. 5,888,198), and 08/760,768 (now U.S. Patent No. 
5,766,153). 

Although not required to do so, Owner did bring the Ethicon litigation to the attention of 
Examiner Mendez during the prosecution of at least U.S. Application Nos. 08/807,111 (now U.S. Patent 
No. 5,891,095), 08/766,382 (now U.S. Patent No. 5,888,198), and 08/795,686 (now U.S. Patent No. 
5,871,469), during a telephone conference relating to those applications. Owner also submitted the prior 
art that was principally relied on by the defendants in the Ethicon litigation to Examiner Mendez during 
the prosecution of U.S. Application Nos. 08/807,111 (now U.S. Patent No. 5,891,095), 08/766,382 
(now U.S. Patent No. 5,888,198), and 08/795,686 (now U.S. Patent No. 5,871,469). Indeed, Owner 
withdrew one of those pending applications, namely, U.S. Application No.08/807,111 (now U.S. Patent 
No. 5,891,095), from allowance to provide Examiner Mendez with the opportunity to consider those 
references. 

Accompanying this statement is a form listing references for the Examiner's consideration 
in connection with the present reexamination, including references principally relied on by the defendants 
in the Ethicon litigation. 

In addition, Owner provides the following list of materials from the Ethicon litigation that 
reflect the defendants' and ArthroCare's primary arguments relating to issues of validity and 
enforceability: 

1. ArthroCare's Complaint For Patent Infringement Of U.S. Letters Patent Nos. 5,697,909; 5,697,281; 
5,697,882; and 5,697,536 filed February 13, 1998; 

2. Plaintiff ArthroCare's Motion For Preliminary Injunction Against Defendant Ethicon and Mitek, filed 
March 10, 1998. 

3. Answer and Counterclaim Of Defendants Ethicon, Inc., Mitek Surgical Products, Inc., and 
Gynecare, Inc., filed April 6, 1998; 

4. Plaintiff ArthroCare's Motion To Strike Affirmative Defenses And To Strike Defendants' 
Counterclaim In Part Or, In The Alternative, For a More Definite Statement, filed April 17, 1998; 

5. Defendants' Opposition To ArthroCare's Motion To Strike Affirmative Defenses And To Strike 
Defendants' Counterclaim In Part Or, In The Alternative For A More Definite Statement And Points 
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And Authorities In Support Of Conditional Motion To File An Amended Answer and Counterclaim, 
filed May 7, 1998; 

6. ArthroCare's Reply In Support of Motion To Strike Affirmative Defenses And To Strike Defendants' 
Counterclaim In Part Or, In The Alternative, For A More Definite Statement, filed May 14, 1998; 

7. Memorandum Decision And Order Regarding ArthroCare's Motion To Strike And Defendants' 
Motion For Leave To File An Amended Answer And Counterclaim, issued June 5, 1998; 

8. Amended Answer And Counterclaim of Defendants Ethicon, Inc., Mitek Surgical Products, Inc., and 
Gynscare, Inc. , filed June 22, 1998; 

9. ArthroCare's Reply to Defendants' Amended Counterclaim, filed July 6, 1998; 

10. ArthroCare's Initial Disclosure Of Asserted Claims Pursuant To Local Rule 16-7, served March 30, 
1998; 

11. Defendants' Initial Disclosure of Prior Art Pursuant To Local Rule 16-7, served May 26, 1998; 

12. Plaintiff ArthroCare's Corporation's Opening Claim Construction Brief , filed May 11, 1998; 

13. Ethicon, Inc.'s Claim Construction Brief, filed May 22, 1998; 

14. Joint Claim Construction Statement Pursuant To Civil Local Rule 16-ll(b)(l) For Claim 
Construction Hearing, filed May 29, 1998; 

15. Plaintiff ArthroCare's Corporation's Reply To Defendants' Claim Construction Brief, filed May 29, 

1998; 

16. Memorandum Decision And Order Regarding Claim Construction, issued July 6, 1998; 

17. Defendants' Petition For Permission To Appeal Puftuant To 28 U.S.C. §1292(b) filed with the U.S. 
Court of Appeals for the Federal Circuit on July 16, 1998; 

18. Plaintiffs Answer To Defendants' petition For Permission To Appeal Pursuant To 28 U.S.C. 
§1292(b), filed July 23, 1998; 

19. Federal Circuit's Order On Petition For Permission To Appeal, issued August 20, 1998; 

20. Summary Of Defendant Ethicon's Opposition To Plaintiff ArthroCare's Motion For Preliminary 
Injunction, filed July 23, 1998; 

2L Ethicon's Opposition To Plaintiff ArthroCare's Motion For Preliminary Injunction, filed July 23, 

1998; 
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22. Declaration Of John R. LaCourse In Opposition To ArthroCare's Motion For Preliminary Injunction, 
filed July 23, 1998; 

23. Declaration Of Robert D. Tucker Filed In Support Of Ethicon's Opposition To ArthroCare's Motion 
For Preliminary Injunction, filed July 23, 1998; 

24. Declaration Of Robert A. Armitage, Esq., Filed In Support Of Ethicon's Opposition To ArthroCare's 
Motion For Preliminary Injunction . filed July 23, 1998; - 

25. Supplemental Declaration Of Robert A. Armitage, Esq., In Support of Ethicon's Opposition To 
Plaintiff ArthroCare's Motion For Preliminary Injunction, filed August 4, 1998; 

26. ArthroCare's Reply Memorandum In Support Of Motion For Preliminary Injunction, filed August 6, 
1998; 

27. Declaration Of James Doss In Support Of ArthroCare's Motion For Preliminary Injunction, filed 
August 6, 1998; 

28. Reply Declaration Of Philip E. Eggers In Support Of ArthroCare's Motion For Preliminary 
Injunction, filed August 6, 1998; 

29. Reply Declaration Of John T. Raffle In Support Of ArthroCare's Motion For Preliminary Injunction, 
filed August 6, 1998; 

30. Ethicon's Supplemental Opposition To Plaintiff ArthroCare's Motion For Preliminary Injunction, 
filed September 3, 1998. 

31. Supplemental Declaration Of Robert D. Tucker, Ph.D. M.D., Filed In Support Of Ethicon's 
Opposition To ArthroCare's Motion For Preliminary Injunction, filed September 3, 1998; 

32. Supplemental Declaration Of John R. LaCourse, Ph.D., Filed In Support Of Ethicon's Opposition To 
ArthroCare's Motion For Preliminary Injunction, filed September 3, 1998; 

33. Direct Examination Of Robert D. Tucker, Ph.D., M.D., Filed In Support Of Ethicon's Opposition 
To ArthroCare's Motion For Preliminary Injunction; filed September 3, 1998; 

34. Direct Examination of Robert A. Armitage, Esq., Filed In Support Of Ethicon's Opposition To 
ArthroCare's Motion For Preliminary Injunction, filed September 3, 1998; 

35. Direct Examination of John R. LaCourse, Ph.D., Filed In Support of Ethicon's Opposition To 
ArthroCare's Motion For Preliminary Injunction, filed September 3, 1998; 
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36. ArthroCare's Supplemental Memorandum In Response To The Supplemental Declaration Of Robert 
A. Armitage, filed September 3, 1998; 

37. Direct Testimony Of John T. Raffle In Support Of ArthroCare's Motion For Preliminary Injunction, 

fded September 3, 1998; 

38. Direct Testimony Of Philip E. Eggers In Support Of ArthroCare's Motion For Preliminary 
Injunction, fded September 3, 1998; 

39. Joint Statement Regarding Differences Between The Two Translations Of The Elsasser And Roos 
Artiqle Proffered By Defendants, filed September 22, 1998; 

40. Memorandum Decision And Order Regarding Preliminary Injunction Motion, issued December 2, 

1998; 

41. Ethicon's Response To ArthroCare's First Set of Interrogatories To Defendant Ethicon, served 
November 6, 1998; 

42. Plaintiff ArthroCare's Response To Defendant Gynecare, Inc.'s First Set Of Interrogatories, served 
November 10, 1998; 

43. Plaintiff ArthroCare's Response To Mitek's First Set Of Interrogatories, served November 10, 1998; 

44. Plaintiff ArthroCare's Response To Defendant Ethicon, Inc.'s First Set of Interrogatories, served 
November 10, 1998; 

45. Plaintiff ArthroCare's Objections And Responses To Defendants' First Set Of Requests For 
Admissions, served January 4, 1999; 

46. Plaintiff ArthroCare's Objections and Responses To Defendant Gynecare, Inc.'s Second Set Of 

Interrogatories, served January 4, 1999; 

47. Plaintiff ArthroCare's Supplemental Objections and Responses to Defendants' Request For Admission 

No. 36, served January 5, 1999; 

48. Expert Witness Report of John R. LaCourse, served January 8, 1999; 

49. Expert Witness Report of Robert D. Tucker, served January 8, 1999; 

50. Expert Witness Report of David J. Parins, served January 8, 1999; 

51. Expert Witness Report of Robert A. Armitage, Esq., served January 8, 1999; 

52. Expert Witness Report of Massoud Motamedi, Ph.D. , served January 8, 1999; 

53. Expert Witness Report of Ashley J. Welch, Ph.D. , served January 8, 1999; 
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54. Responsive Expert Report of Leslie A. Geddes, Ph.D., served January 29, 1999; 

55. Responsive Expert Report of Donald W. Banner served January 29, 1999; 

56. Supplemental Expert Report of David J. Parins served February 9, 1999; 

57. Ethicon's Motion For Summary Judgment Of Invalidity For Failure To Satisfy The Requirements of 
35 U.S.C. §§102-103, filed March 5, 1999; 

58. Joint Statement Of Uncontested Facts In Support Of Ethicon's Motion For Partial Summary Judgment 
Of Invalidity Under 35 U.S.C. §§102 and 103, filed March 5, 1999; 

59. Plaintiff ArthroCare's Opposition To Defendants' Motion For Summary Judgment Of Invalidity 
Under 35 U.S.C. §§102-103, filed March 18, 1999; 

60. Ethicon's Reply Memorandum In Support Of Motion For Summary Judgment Of Invalidity Under 35 
U.S.C. §§102 and 103, filed March 25, 1999; 

61. Ethicon's Motion For Partial Summary Judgment Of Invalidity For Failure To Satisfy The 
Requirements of 35 U.S.C. §112, filed March 5, 1999; 

62. Joint Statement Of Uncontested Facts In Support of Ethicon's Motion For Partial Summary Judgment 
For Invalidity For Failure To Satisfy The Requirements Of 35 U.S.C. §112, filed March 5, 1999; 

63. Plaintiff ArthroCare's Opposition To Defendants' Motion For Partial Summary Judgment Of 
Invalidity For Failure To Satisfy The Requirements Of 35 U.S.C. §112, filed March 18, 1999; 

64. Ethicon's Reply Memorandum In Support Of Motion For Partial Summary Judgment Of Invalidity 
For Failure To Satisfy The Requirements Of 35 U.S.C. § 1 12, filed March 25, 1999; 

65. Declaration of Leslie A. Geddes, Ph.D., In Support of ArthroCare's Oppositions To Defendants 
Motions For Partial Summary Judgment, filed March 18, 1999; 

66. Plaintiff ArthroCare's Motion For Partial Summary Judgment That Claims Are Not Anticipated Or 
Rendered Obvious By Certain References, filed March 5, 1999; 

67. Ethicon's Opposition To ArthroCare's Motion For Partial Summary Judgment That Claims Are Not 
Anticipated Or Rendered Obvious By Certain References, filed March 18, 1999; 

68. ArthroCare's Reply Brief In Support Of ArthroCare's Motion For Partial Summary Judgment That 
Claims Are Not Anticipated Or Rendered Obvious By Certain References, filed March 25, 1999; 

69. Plaintiff ArthroCare's Motion For Partial Summary Judgment Of No Inequitable Conduct Or, 
Alternatively, For Bifurcation, filed March 5, 1999; 
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70. Joint Statement Of Undisputed Facts In Support Of ArthroCare's Motion For Partial Summary 
Judgment Of No Inequitable Conduct Or, Alternatively, For Bifurcation, filed March 5, 1999; 

71. Ethicon's Opposition Of Plaintiff ArthroCare's Motion For Partial Summary Judgment Of No 
Inequitable Conduct Or Alternatively For Bifurcation, filed March 18, 1999; 

72. Declaration of Robert A. Armitage, Esq., In Support Of Defendant Ethicon, Inc.'s Opposition To 
ArthroCare's Motion For Summary Judgment, filed March 18, 1999; 

73. Plaintiff ArthroCare's Reply Brief In Support Of Its Motion For Partial Summary Judgment Of No 
Inequitable Conduct Or, Alternatively, For Bifurcation, filed March 25, 1999; 

74. Plaintiff ArthroCare's Motion For Partial Summary Judgment That Defendants Cannot Prevail On 
Their Enablement And Written Description Defenses As To Certain Claims, filed March 5, 1999; 

75. Joint Statement Of Undisputed Facts In Support Of ArthroCare's Motion For Partial Summary 
Judgment That Defendants Cannot Prevail Under Enablement And Written Description Defenses As 
To Certain Claims, filed March 5, 1999; 

76. Ethicon's Opposition To ArthroCare's Motion For Partial Summary Judgment That Defendants 
Cannot Prevail On Their Enablement And Written Description Defenses As To Certain Claims, filed 
March 18, 1999; 

77. ArthroCare's Reply Brief In Support Of ArthroCare's Motion For Partial Summary Judgment That 
Defendants Cannot Prevail On Their Enablement And Written Description Defenses As To Certain 
Claims, filed March 25, 1999; 

78. Defendants' Trial Brief On The Issues Of Unenforceability And Invalidity Under 35 U.S.C. §§102, 
103, and 112, filed March 29, 1999; 

79. Plaintiff ArthroCare's Trial Brief Re: Validity and Enforceability Of The Patents-In-Suit, filed April 
7, 1999; 

80. Defendants' Notice Of Prior Art Pursuant To 35 U.S.C. §282, filed April 9, 1999; 

81. April 26, 1999 Letter From Defendants To The Court Regarding Additional Claim Construction 
Issues; 

82. Joint Proposed Jury Instructions For Claims 46, 55, 58, 59, 61, and 62 of U.S. Patent No. 
5,697,536; 
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83. April 30, 1999 Letter From ArthroCare To The Court Regarding Additional Claim Construction 
Issues; 

84. Expedited Motion Of Plaintiff ArthroCare Corporation Regarding Joint Jury Instructions, filed May 
13, 1999; 

In addition to the above-listed materials, there are numerous other papers that were filed 
with the Court in connection with the Ethicon litigation. Furthermore, depositions were taken of 
numerous witnesses regarding validity and enforceability issues. If the Examiner desires, Owner will 
submit qpy or all of the listed material, the other papers filed with the court, and/or transcripts of 
depositions to the Examiner for consideration. Owner will also provide any additional information that 
the Examiner desires about the Ethicon litigation or the materials described herein. 

In addition to the Ethicon litigation, on July 25, 2001, Owner commenced an action in the 
District of Delaware against Smith & Nephew, Inc. ("Smith & Nephew") for infringement of U.S. Patent 
Nos. 5,697,536 ("the '536 Patent"), 5,697,882 ("the '882 Patent") and 6,224,592 ("the '592 Patent"). That 
action was assigned Civil Action No. 01-504-SLR. In response, Smith & Nephew filed a mirror image 
declaratory judgment action in the Northern District of California against Owner on August 31, 2001. The 
California action was assigned Case No. CV-0 1-03331 BZ to Magistrate Judge Zimmerman, but was later 
reassigned Case No. CV-0I-03331 MHP to District Court Judge Patel (the Delaware and California cases 
collectively are referred to herein as the "Smith & Nephew litigation"). In these actions, Smith & Nephew 
asserts that the *536 Patent, the *882 Patent and the '592 Patent are invalid and not infringed. In addition, 
Smith & Nephew contends that the '592 Patent is unenforceable for inequitable conduct. Specifically, 
Smith & Nephew argues that during prosecution of the '592 patent, Owner and its attorneys should have 
but did not explicitly point out to the Examiner a ruling in the Court's denial of a preliminary injunction 
motion (see the document listed as Item No. 40 above) from the Ethicon litigation that the so-called Roos 
'198 patent (U.S. Patent No. 4,116, 198) disclosed the use of conductive fluid. Smith & Nephew further 
argues that the Court's finding in denying the preliminary injunction motion was inconsistent with a 
position taken by Owner during prosecution of the '592 patent, namely, that the Roos '198 patent does not 
disclose conductive fluid. Smith & Nephew's inequitable conduct allegations are set forth or referred to in 
Item Nos. 86, 88, 89, 90, 91 and 92 below. 
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The Smith & Nephew litigation is still pending before the District of Delaware. However, 
Smith & Nephew has agreed to dismiss the California litigation. Below is a list of materials from the Smith 
& Nephew litigation which include Smith & Nephew's primary arguments relating to validity and 
enforceability: 

85. ArthroCare's Complaint For Patent Infringement Of U.S. Patent Nos. 5,697,536, 5,697,882 and 
6,224,592 (including exhibits A-C), filed July 25, 2001 ; 

86. Answer and Counterclaims of Smith & Nephew, filed September 13, 2001; 

87. Plaintiff's ArthroCare Corporation's Motion to Enjoin Second-Filed, Duplicative Litigation; Plaintiffs 
Opening Brief in Support of its Motion to Enjoin Second-Filed, Duplicative Litigation (including 
exhibits A-F), filed September 10, 2001; 
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STATEMENT OF NEW QUESTION OF PATENTABILITY 

T ' Patent and Claims for whic h Reexamination i .s Requested 

Reexamination under 35 U.S.C. §§302-307 and 37 CFR §1.510 is 
requested of U.S. Patent No. 5,697,536 which issued on December 
16, 1997 to Eggers et al., and is assigned to Arthrocare 
Corporation (hereinafter "the Eggers *536 Patent") . Reexamination 
is requested of claims 1-3, 14, 16, 22, 27, 30, 33, 38, 41-48, 
55, 57, 60 & 63, in view of U.S. Patent No. 4,116,198 to Roos 
(hereinafter "the Roos U98 Patent") . It is noted that the Roos 
A 198 Patent was not before the Examiner during the prosecution of 
the Eggers x 536 Patent. 

11 * Statement of Subs tantial New Question of Patentability 
A. Overview 

The Eggers *536 Patent is directed to devices employing high 
frequency voltage to cut and ablate tissue. (Eggers *536 1:19- 
21) . 

The Eggers '536 Patent discloses and claims electrosurgical 
devices that are designed and intended to be used in conductive 
fluids such as isotonic saline. The electrosurgical device 
generally includes a current supplying radio frequency generator; 
an active electrode, or an electrode terminal, mounted near the 
tip of a surgical probe; a return electrode positioned rearward 
of and in a spaced apart condition from said active electrode; an 
insulator separating the active and return electrodes; and, an 
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electrically conducting fluid path in electrical contact with the 
active and return electrodes. 

B. Subject Matter of Claims 1-3, 14, 16, 22, 27, 30, 33, 
38, 41-48, 55, 57, 60 & 63 

The independent claims are claims 1, 45 and 63. 

Each of the independent claims is directed to an 
"electrosurgical system." The statement of intended purpose in 
the preamble of claim 1 is one of "use," namely *for use with a 
high frequency power supply and an electrically conducting fluid 
supply" (Id., 15:6-7), whereas the statement of intended purpose 
in both claims 45 and 63 include the following functional 
language: "for applying electrical energy to a target, site on a 
structure within or on a patient's body" (Id., 18:13-15, 20:8- 
10) 1 . With respect to the preambles, it is further noted that 



Reexam requestor respectfully asserts that the preamble language of 
claims 1, 45 and 63 is not limiting. The Court of Customs and Patent Appeals, 
predecessor to the Court of Appeals for the Federal Circuit, in Kropa v. 
Robie, 187 F.2d 150, 88 USPQ 478 (CCPA 1951) reviewed 37 of its own prior 
decisions, 27 of which held that the preamble was not a limitation. The CCPA 
distilled the following synthesis from the cases: 

(T]he preamble has been denied the effect of a limitation where the 
claim or count was drawn to a structure and the portion of the claim 
following the preamble was a self-contained description of the structure 
not depending for completeness upon the introductory clause; or where 
the claim or count was drawn to a product and the introductory clause 
merely recited a property inherent in the old composition defined by the 
remaining part of the claim. In those cases, the claim or count apart 
from the introductory clause completely defined the subject matter, and 
the preamble merely stated a purpose or intended use of that subject 
matter . 

(Id. at 152) . 

The CAFC provide a noteworthy analysis in C.R. Bard Inc. v. M3 Sy stems 
Inc^ 48 USPQ 1225, 1230 (Fed.Cir. 1998), one directly applicable to claim 1 of 
the Eggers *536 Patent, wherein the preamble of claim 21 of the Bard *056 
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those of claims 45 and 63 are identical. 

The recited elements of the claim 1 "system" for use with a 
high frequency power supply and an electrically conducting fluid 
supply include an electrosurgical probe, a return electrode, and 
a fluid delivery element. The probe comprises a shaft having 
proximal and distal ends, an electrode terminal disposed near the 
distal end of the shaft, and a connector near the proximal end of 
the shaft. The connector electrically couples the electrode 
terminal to the electrosurgical power supply, whereas the return 



patent reads as follows: 



21. A biopsy needle for use with a tissue sampling device having a 
housing with a forward end, a first slide mounted for longitudinal 
motion within said housing, and a second slide mounted for longitudinal 
motion within said housing, said biopsy needle comprising: 

Id. at 1229. The Court noted that: 

M3 Systems has incorrectly construed the claim preamble. A preamble may 
serve a variety of purposes, depending on its content. It may limit the 
scope of the claim, for example when patentability depends on 
limitations stated in the preamble, as in In re Stencel . 828 F.2d 751, 
754 4 USPQ2d 1071, 1073 (Fed.Cir. 1987), or when the pramble 
contributes to the definition of the claimed invention, as in Bell 
Communications Research. Inc. v. Vitalink C o mmunication* rorn F . 3d 
615, 620, 34 USPQ2d 1816, 1820 (Fed.Cir. 1995). In this case, however 
the preamble simply states the intended use or purpose of the invention, 
as Loctite Corp. v. Oltraseal Ltd. . 781 F.2d 861, 868, 228 USPQ 90, 
94 (Fed. Cir. 1985). Such a preamble usually does not limit the scope of 
the claims unless the preamble provides antecedents for ensuing claim 
terms and limits the claim accordingly. In Vaupel Textilmaschin^n re v . 
fleccanica Euro Italia S.P.A. , 944 F.2d 870, 880, 20 USPQ2d 1045, 1053 
(Fed.Cir. 1991), for example, the preamble described a "reference point" 
that provided guidance in understanding and construing the claim. 

In the case at bar, the preamble of claim 21 recites the portion and 
structure of the gun housing into which the needle fit, and provides 
reference points in the gun that aid in defining the needles as set 
forth in the body of the claim. M3 Systems is incorrect in stating that 
the preamble must contain details of the integrated mechanical cocking 
structure, for the gun structure is not part of the separate claims to 
the needles. The question of anticipation of the '056 claims relates to 
the needles, not the gun. 
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electrode is adapted for said purpose. The fluid delivery element 
defines a fluid path which is in electrical contact with the 
return electrode and the electrode terminal. The fluid path has 
an inlet adapted to be fluidly coupled to the fluid supply for 
directing fluid along the fluid path to generate a current flow 
path between the return electrode and electrode terminal (i.e., 
conductively link the passive and active electrodes using a 
conductive fluid) . 

The recited elements of the claim 45 "system" for applying 
electrical energy include a high frequency power supply, an 
electrosurgical probe, a return electrode, and an electrically 
conducting fluid supply for directing fluid so as to generate a 
current flow path between the return electrode and the electrode 
terminal. In contradistinction to claim 1, claim 45 positively 
recites the power and fluid supplies in the body of the claim as 
opposed to in the preamble as noted hereinabove. Both the probe 
and the return electrode are as recited in claim 1, with the 
functional terms "for" and "adapted to" eliminated, as the power 
supply is positively recited in claim 45. 

The first eleven (11) lines of claim 63 read verbatim as 
claim 45. Thereafter, claim 63, as claim 45, requires an 
electrically conducting fluid supply, however claim 63 further 
requires a fluid delivery element. The fluid delivery element 
defines a fluid path electrically coupled to the electrode 
terminal for directing electrically conductive fluid to a target 



site and the electrode terminal. 

Claims 2, 3, 14, 16, 22, 27, 30, 33, 38, and 41-44 of the 
Eggers x 536 Patent, directly or indirectly depend from claim 1. 
Each will be taken up seriatim. 

Claim 2 of the Eggers *536 Patent depends from claim 1, and 
requires that the passive or return electrode form a portion of 
the shaft of the probe. 

Claim 3 of the Eggers x 536 Patent depends from claim 2, and 
requires that the xx electrosurgical system" further include an 
insulating member circumscribing the passive electrode, the 
passive electrode being spaced from the electrode terminal so to 
minimize direct contact between the passive electrode and a body 
structure when the electrode terminal is positioned for 
electrosurgery . 

Claim 14 of the Eggers *536 Patent depends from claim 1, and 
requires that the electrode terminal comprise a single active 
electrode disposed near the distal end of the probe shaft. 

Claim 16 of the Eggers *536 Patent depends from claim 1, and 
requires that the "electrosurgical system" further include a 
current limiting element for controlling current flow through the 
electrode terminal to inhibit power dissipation into the medium 
surrounding the target site. 

Claim 22 of the Eggers "536 Patent depends from claim 16, 
and requires that the current limiting element be a passive 
current limiting element selected from the group consisting 
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essentially of inductors , capacitors, resistors and combinations 
thereof. 

Claim 27 of the Eggers '536 Patent depends from claim 1, and 
requires that the "electrosurgical system" further include means 
for controlling power to the electrode terminal based on the 
electrical impedance between the electrode terminal and the 
return electrode. 

Claim 30 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal and the return electrode be 
configured to affect the electrical break down of tissue in the 
immediate vicinity of the electrode terminal when high frequency 
voltage is applied between the electrode terminal and. the return 
electrode in the presence of electrically conducting fluid. 

Claim 33 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal have a distal portion 
configured for generating high electric field intensities 
sufficient to cause molecular disintegration of a body structure 
at the target site. 

Claim 38 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal be configured for the 
cutting of tissue. 

Claim 41 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal and the return electrode be 
configured to affect the ablation of tissue adjacent the 
electrode terminal, upon the application of sufficient voltage 
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therebetween, such that a portion of such tissue is 
volumetrically removed. 

Claim 42 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal be disposed at the distal 
tip of the electrosurgical probe. 

Claims 46-48, 55, 57, & 60 of the Eggers '536 Patent, 
directly or indirectly depend from claim 45. Each will be taken 
up seriatim. 

Claim 43 of the Eggers '536 Patent depends from claim 42, 
and requires that the return electrode be disposed proximally of 
the electrode terminal on the electrosurgical probe. 

Claim 44 of the Eggers '536 Patent depends from claim 1, and 
requires that the electrode terminal be flexible, be disposed at 
the distal tip of the probe, and be extendable relative thereto. 

Claims 46 and 47 of the Eggers '536 Patent each depend from 
claim 45 and recite limitations identical to or similar to those 
of claims 2 & 3 respectively. 

Claim 48 of the Eggers '536 Patent depends from claim 45, 
and requires that the return electrode be an inner tubular member 
defining an axial lumen within the return electrode, the axial 
lumen having an inlet in communication with the electrically 
conducting fluid supply and an outlet in fluid communication with 
the electrode terminal. 

Claims 55, 57 and 60 of the Eggers '536 Patent each depend 



-7- 



from claim 45 and recite limitations identical to or similar to 

those of claims 42, 16 & 27 respectively. 

C. Basis for Substantial New Question of Patentability 

It is submitted that claims 1-3, 14, 16, 22, 27, 30, 33, 38, 

41-48, 55, 57, 60 & 63 of the Eggers *536 Patent are anticipated 

by the Roos x 198 Patent under 35 U.S.C. §102 (b), and should be 

rejected. 

The Roos X 19B Patent discloses a bipolar radio frequency 
electrosurgical probe for removing tissue. The device includes 
active and return electrodes at the distal end of a probe shaft 
(endoscope) coupled to a radio frequency generator by connectors 
at the proximal end. Inductors, capacitors and resistors are 
further disclosed by Roos for controlling the current flow 
through the active electrode, so as to inhibit power dissipation 
into the area surrounding the target site, and a variable tap is 
provided for controlling the power to the active electrode. 

The active electrode projects from the distal end of the 
probe shaft to engage a target site, with the return electrode 
being adjacent thereto. The return electrode is spaced back from 
the active electrode and positioned on, within or integral to the 
probe shaft, such that the return electrode cannot contact tissue 
when the device is removing or otherwise treating tissue. 

The Roos bipolar device is intended to be used in 
electrically conductive fluid, with the electrical current 
flowing between the active and return electrodes through the 
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fluid. A fluid delivery element defines a fluid path for fluid 
flow from a fluid supply when the Roos device is used as a 
"system, " as is contemplated. The electrically conductive fluid 
provides a low impedance path between the active and return 
electrodes. 

An electrically insulating member substantially surrounds 
the proximal portion of the active electrode, insulating the 
proximal portion of the electrode from the electrically 
conductive fluid while housing and supporting the active 
electrode. The small loop construction of the active electrode, 
which is inherently flexible and is disclosed as being extendable 
relative to the distal tip of the probe, provides a high current 
density which is known to effect sought after tissue removal. 
D. Application of Prior Art References to Claims 
In accordance with the requirements set forth in 35 U.S.C. 
§302, the cited prior art is applied to claims 1-3, 14, 16, 22, 
27, 30, 33, 38, 41-48, 55, 57, 60 & 63 of the Eggers x 536 Patent 
on an element by element basis as follows: 



i : | 

Claim/ 
Element 




- - 


Claim 1/ 
Element 
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1 Claim/ 
1 Element 






A 


1. An electrosurgical system 
for use with a high frequency 
power supply and an 
electrically conducting fluid 
supply, the system 
comprising: 


Roos *198 shows a combination of 
elements, i.e., a system, (e.g., 
FIG. 4) for use with a high 
frequency power supply and an 
electrically conducting fluid supply 1 
as evidenced by the electrically J 
conducting fluid (i.e., wash water) 1 
passage shown and disclosed by Roos 1 
(e.g., FIG. 1, reference numeral 29 1 
and 4:51-54). | 


B 


an electrosurgical probe 
comprising a shaft having a 
proximal end and a distal 
end, an electrode terminal 
disposed near the distal end, 
and a connector near the 
proximal end of the shaft for 
electrically coupling the 
electrode terminal to the 
electrosurgical power supply; 


Roos \198 generally shows an J 
electrosurgical probe (FIG. 1) I 
comprising a shaft 13 having] 
proximal and distal ends. An 
electrode terminal 12 is disposed 
near the distal end of shaft 13, 
with connectors, as schematically 
shown in FIGS. 4-6 & 9, near then 
proximal end of the shaft 13 f or I 
electrically coupling the electrode J 
terminal 12 to the electrosurgical 1 
power supply 15. 1 


C 


a return electrode adapted to 
be electrically coupled to 
the electrosurgical power 
supply; and 


Roos *198 shows a return electrode! 
11 adapted to be electrically 1 
coupled to the electrosurgical power 
supply 15 r specifically via rigid 
metallic shield 14 (FIG. 1) . 


D 


a fluid delivery element 
defining a fluid path in 
electrical contact with the 
return electrode and the 
electrode terminal, the fluid 
path having an inlet adapted 
to be fluidly coupled to the 
electrically conducting fluid 
supply for directing fluid 
along the fluid path to 
generate a current flow path 
between the return electrode 
and the electrode terminal. 


Roos *198 shows a fluid delivery 
element (FIG. 1), namely the annular 
space bounded by the interior of 
shaft wall 13 and the exterior of 
the fiber optical system 17 (4:51- 
57), which defines fluid path 29 
(FIG. 1) for fluid flow from a fluid 
supply, not shown but inherently 
present. The fluid path 29 is in 
electrical contact with return 
electrode 11 and the electrode 
terminal 12. The fluid path 29 
inherently has an inlet adapted to 
be fluidly coupled to a supply of 
fluid for directing fluid along the 
fluid path 29, which by its nature 
will generate a current flow path 
between the return electrode 11 and 
the electrode terminal 12- 
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| Claim/ 
1 Element 






Claim 2/ 
Element 






A 


2. An electrosurgical system 
as in claim 1, wherein the 
return forms a portion of the 
shaft of the electrosurgical 
probe. 


Roos *198 shows in FIGS. 7 & 8, a 
return electrode 11 t~Viat- fnrm<; a 
portion of the shaft 13 of the 
electrosurgical probe. 


Claim 3/ 
Element 






A 


3, An electrosurgical system 
as in claim 2, further 
including an insulating 
member circumscribing the 
return electrode. 


Roos x 198 shows in FIGS. 7 & 8 
insulating members 35 & 36 
circumscribing return electrode 
11. Note, 7:17-20. 


B 


the return electrode being 
sufficiently spaced from the 
electrode terminal to 
minimize direct contact 
between the return electrode 
and a body structure at the 
target site when the 
electrode terminal is 
positioned in close proximity 
or in partial contact with 
the body structure. 


Roos x 198 shows in FIGS. 7 & 8, a 
return electrode 11 sufficiently 
spaced from electrode terminal 12 

uiiitxun, u_i_x.*2t-L. contact DcCween 
return electrode 11 and a body 
structure at the target site when 

positioned in close proximity or 
in partial contact with the body 
structure . 


Claim 14/ 
Element 






A 


14 . The electrosurgical 
system of claim 1 wherein the 
electrode terminal comprises 
a single active electrode 
disposed near the distal end 
of the shaft. 


Roos *198 shows in FIGS. 1, 2, 3 & 
7, a sincle active electroHp 19 
disposed near the distal end of 
shaft 13. 


Claim 16/ 
Element 






A 


16. The electrosurgical 
system of claim 1 further 
comprising a current limiting 
element for controlling 
current flow through the 
electrode terminal to inhibit 
power dissipation into the 
medium surrounding the target 
site. 


Roos % 198 shows in FIG. 4, 
multiple current limiting elements 
(i.e., inductor 25, capacitors 
26 r 28 etc., and resistor *R") for 
controlling current flow through 
electrode terminal 12 to inhibit 
power dissipation into the medium 
surrounding the target site. Note, 
5:26-29, 31-34, and 38-45. J 
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Claim/ 
Element 






Claim 22/ 
Element 


22 . The electrosurgical 
system of claim 16 wherein 
the current limiting element 
is a passive current limiting 
element selected from the 
group consisting essentially 
of inductors , capacitors, 
resistors and combinations 
thereof. 


fssjyjz} 0 snows in no, \ t 
inductor 25, capacitors 26, 28 
etc., and resistor "*R". Note, 


Claim 27/ 
Element 






A 


27 « The electrosurgical 
system of claim 1 further 
comprising means for 
controllina nowei* to th*» 
electrode terminal based on 
the electrical impedance 
between the electrode 
terminal and the return 
electrode . 


tvjos iyo snows in FIG. 4, 
inductor 25, whose input voltage 
is regula table by variable tap 30, 
for controlling the power to 
electrode terminal 12 based upon ! 
impedance between it and return I 
electrode 11. Note, 5:30-34. 


U Claim 30/ 
jj Element 






Ha 


30. The electrosurgical 
system of claim 1 wherein the 
electrode terminal and the 
return electrode are 
configured to affect the 
electrical break down of 
tissue in the immediate 
vicinity of the electrode 
terminal when high frequency 
voltage is applied between 
the electrode terminal and 
the return electrode in the 
presence of electrically 
conducting fluid. 


Roos *198 shows in FIG. 1, and 1 
generally discloses, electrode 1 
terminal 12 and return electrode 8 

11 configured for use in an H 
electrically conductive fluid that 1 
dj_ j_ecL. tne electrical break down ■ 
of tissue in the immediate | 
vicinity of electrode terminal 12 fl 
when high frequency voltage is | 
applied between electrode terminal fl 

12 and return electrode 11 in the 1 
presence of electrically 1 
conducting fluid, illustrated by 8 
flow path 29. 1 


Claim 33/ 
Element 


33. The electrosurgical 
system of claim 1 wherein the 
electrode terminal has a 
distal portion configured for 
generating high electric 
field intensities sufficient 
to cause molecular 
disintegration of a body 
structure at the target site. 


xvoos x^o snows and discloses 1 
electrode terminal 12 which has a I 
distal portion configured for 
generating high electric field 
intensities sufficient to cause 
molecular disintegration of a body 
structure at the target site. 
Note, 2: 37-42. 


Claim 38/ 
Element 
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1 Claim/ 
1 Element 






A 


38. The system of claim 1 
wherein the electrode 
terminal is configured for 
the cutting of tissue. 


Roos *198 shows and discloses 
electrode terminal 12 configured 
for the cutting of tissue. Note, j 
2: 29-31. 


Claim 41/ 
Element 






A, 


4 1 . The system of claim 1 
wherein the electrode 
terminal and the return 
electrode are configured, 
upon the application of 
sufficient voltage 
therebetween, to affect the 
ablation of tissue adjacent 
the electrode terminal such 
that a portion of such tissue 
is volumetrically removed. 


Roos *198 shows and discloses 
electrode terminal 12 configured 
with respect to return electrode 
11, such that upon the application 
of a voltage therebetween, tissue 
adjacent electrode terminal 12 is 
ablated such that a portion of 
same is volumetrically removed. 
Note, 2:37-42 (tissue removal), 
5:50-52 {tissue removal) and 6:27- 
29 (tissue removal to a 
predetermined depth) . 


1 Claim 42/ 
1 Element 






A 


42. The system of claim 1 
wherein the electrode 
terminal is disposed at the 
distal tip of the 
elect rosurgical probe. 


. 

Roos *198 shows electrode terminal 
12 being disposed at the distal 
tip of the probe. Note, 4:66-5:2, 
and 6:37-38. 


Claim 43/ 
Element 






A 


43. The system of claim 42 
wherein the return electrode 
is disposed proximally of the 
electrode terminal on the 
electrosurgical probe. 


Roos *198 shows return electrode 
11 being disposed proximally of 
the electrode terminal 12 on the 
probe. Note, 5:3-7. 


Claim 44/ 
element 






A 


44. The system of claim 1 
wherein the electrode 
terminal is a flexible 
electrode terminal disposed 
at the distal tip of the 
probe. 


Roos *198 shows and discloses 
electrode terminal 12 that is both 
flexible, and disposed at the 
distal tip of the probe. Note, 
4:66-5:2. 
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Claim/ 
Element 






B 


the flexible electrode 
terminal being extendable 
relative the distal tip of 
the probe. 


Roos *198 shows for instance in 
FIG. 1, and discloses, flexible 
electrode terminal 12 as being 
extendable relative the distal tip 
of the probe, Note e.g., 6:12-16. 


Claim 45/ 
Element 






A 


45. An electrosurgical system 
for ar>r>l vi nfi pi ^rf ri ral 
energy to a target site on a 
structure within or on a 
patient* s body, the system 
comp ri s ing : 


Roos X 19B shows and discloses a 
combination of structures and 
elements, i.e., a system, (e.g., 
FIG. 4) for applying electrical 
energy in the form of high frequency 
generator 15 for use in 
electrosurgical operations (e.g., 
electro resection, as in the case of fl 
bladder tumors and prostate glands, 1 
etc., 1:18-2). | 


B 


a high frequency power 
supply; 


Roos *198 shows the use of high 
frequency generator 15 and 
discloses use of same (e.g., 5:9). 


C 


an electrosurgical probe 
comprising a shaft having a 

Droxiinal onH anH a Hi al 

t*^-WAXiU«X Cilia auu d UXOtal 

end, an electrode terminal 
disposed near the distal end 
and a connector near the 
proximal end of the shaft 
electrically coupling the 
electrode terminal to the 
electrosurgical power supply; 


Roos *198 generally shows an 
electrosurgical probe (FIG. 1) 
comprising shaft 13 having proximal 
and distal ends. Electrode terminal 
12 is disposed near the distal end 
of shaft 13, with connectors 
schematically shown (FIGS. 4-6 & 9) 
near the proximal end of shaft 13 
cieccncaiiy coupling eiectroae 
terminal 12 to electrosurgical power 
supply 15. 


0 


a return electrode 
electrically coupled to the 
electrosurgical power supply; 


Roos *198 shows return electrode 
11 electrically coupled to 
electrosurgical power supply 15 
(e.g., FIGS. 4-6), and discloses 
same at 5:3-10. 
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Claim/ 
Element: 






E 


an electrically conducting 
fluid supply for directing 
electrically conducting fluid 
to the target site such that 
the electrically conducting 
fluid generates a current 
flow path between the return 
electrode and the electrode 
terminal. 


Roos % 198 shows a fluid delivery 
element (FIG, 1) , namely the 
annular space bounded by the 
interior of shaft wall 13 and the 
exterior of fiber optical system 
17 (4:51-57), which defines fluid 
path 29 (FIG. 1) for fluid flow 
from a fluid supply. The fluid 
path 29 is in electrical contact 
with return electrode 11 and the 
electrode terminal 12 , which by 
its nature will generate a current 
flow path between return electrode 
11 and electrode terminal 12. 
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Claim/ 
Element 






01 aim 46/ 
Element 






A 


46, An electrosurgical system 
as in claim 45, wherein the 
return electrode forms a 
portion of the shaft of the 
electrosurgical probe. 


Roos x 198 shows in FIGS. 7 & 8, 
return electrode 11 that forms a 
portion of the shaft 13 of the 
electrosurgical probe. 


Claim 47/ 
Element 






A 


47. An electrosurgical system 
as in claim 46 further 
including an insulating 
member circumscribing the 
return electrode, 


Roos *198 shows in FIGS. 7 & 8, 
insulating members 35 & 36 
circumscribing return electrode 
11. Note, 7:17-20. 


B 


the return electrode being 
sufficiently spaced from the 
electrode terminal to 
minimize direct contract 
between the return electrode 
and the patient's tissue. 


Roos * 198 shows in FIGS. 7 & 8, 
return electrode 11 sufficiently 
spaced from electrode terminal 12 
to minimize direct contact between 
return electrode 11 and the 
patient's tissue. 1 


Claim 48/ 
Element 






A 


48. An electrosurgical system 
as in claim 46, wherein the 
return electrode is an inner 
tubular member defining an 
axial lumen within the return 
electrode. 


Roos x 198 shows in FIGS. 7 & 8, | 
return electrode 11 as being an | 
inner tubular member defining an 
axial lumen within the return 
electrode 11. 


B 


the axial lumen having an 
inlet in communication with 
the electrically conducting 
fluid supply and an outlet in 
fluid communication with the 
electrode terminal. 


Roos *198 shows an axial lumen 
having an inlet in communication 
with the inherent electrically 
conducting fluid supply ,and an 
outlet in fluid communication with 
electrode terminal 12. 


Claim 55/ 
Element 






A 


55. The electrosurgical 
system of claim 45 wherein 
the electrode terminal 
comprises a single active 
electrode disposed near the 
distal end of the shaft. 


Roos x 198 shows electrode terminal 
12 being a single active electrode 
disposed near the distal end of 
the shaft 13. Note, 4:66-5:2, and 
6:37-38. 
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■ Claim/ 
1 Element 






Claim 57/ 
Element 






A 


57, The electrosurgical 
sys t em o f claim 4 5 further 
comprising a current limiting 
element for controlling 
current flow though the 
electrode terminal to inhibit 
power dissipation into the 
medium surrounding the target 
site. 


Roos y 19B shows in FIG. 4, 
multiple current limiting elements 
(i.e., inductor 25, capacitors 
26, 28 etc. , and resistor ^R") for 
controlling current flow through 
electrode terminal 12 to inhibit 
power dissipation into the medium 
surrounding the target site. Note, 
5:26-29, 31-34, and 38-45. 


Claim 60/ 
Element 






A 


60. The electrosurgical 
system of claim 45 further 
comprising means for 
controlling power to the 
electrode terminal based on 
the electric impedance 
between the electrode 
terminal and the return 
electrode. 


Roos *198 shows in FIG. 4, 
inductor 25, whose input voltage 
is regulatable by variable tap 30, 
for controlling the power to 
electrode terminal 12 based upon 
impedance between it and return 
electrode 11. Note, 5:30-34. 


1 Claim 63/ 
Element 






A 


63. An electrosurgical system 
for applying electrical 
energy to a target site on a 
structure within or on a 
patient* s body, the system 
comp rising: 


Roos y 19B shows an electrosurgical 
system (FIG. 4) for applying 
»-^v-.oj.^.\^cxj- ciicjiyy via iixgn rrequency 
generator 15 to a target site on a 
structure within or on a patient's 
body (i.e., a bladder or prostate as 
disclosed, for instance at 1:20). 


B 


a high frequency power 
supply; 


Roos y 19S shows the use of high 
frequency generator 15 and discloses 
use of same throughout (e.g., 5:9). 


C 


an electrosurgical probe 
comprising a shaft having a 
proximal end and a distal 
end, an electrode terminal 
disposed near the distal end, 
and a connector near the 
proximal end of the shaft 
electrically coupling the 
electrode terminal to the 
electrosurgical power supply; 


Roos x 198 generally shows an 
electrosurgical probe (FIG. 1) 
comprising shaft 13 having proximal 
and distal ends. Electrode terminal 
12 is disposed near the distal end 
of shaft 13 r with connectors 
schematically shown {FIGS. 4-6 & 9) 
near the proximal end of the shaft 
for electrically coupling electrode 
terminal 12 to the electrosurgical 
power supply 15. 
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Claim/ 
Element 






D 


a return electrode 
electrically coupled to the 
electrosurgical power supply; 


Roos *198 shows return electrode 11 
electrically coupled to 
electrosurgical power supply 15 
(e.g., FIGS. 4-6) , and discloses 
same at 5:3-10. 


E 


an electrically conducting 
fluid supply; 


Roos % 198 shows a fluid delivery 
element (FIG. 1), namely the annular 
space bounded by the interior of 
shaft wall 13 and the exterior of 
fiber optical system 17 (4:51-57), 
which defines fluid path 29 (FIG. 1) 
for fluid flow from a fluid supply. 


F 


a fluid delivery element 
defining a fluid path 
electrically coupled to the 
electrode terminal for 
directing electrically 
conducting fluid to the 
target site and the electrode 
terminal to substantially 
surround the electrode 
terminal with electrically 
conducting fluid and to 
locate electrically 
conducting fluid between the 
electrode terminal and the 
target site. 


Roos *198 shows a fluid delivery 
element (FIG. 1), namely the annular 
space bounded by the interior of 
shaft wall 13 and the exterior of 
fiber optical system 17 (4:51-57), 
which defines fluid path 29 (FIG. 1) 
for fluid flow from a fluid supply. 
Fluid path 29 is in electrical 
contact with return electrode 11 and] 
electrode terminal 12, which by its 
nature will generate a current flow 
path between return electrode 11 and 
electrode terminal 16 (see also, 
claim 1, 7,:59 et seq. : w a space 
being formed between said treatment 
electrode and said neutral electrode 
which is adapted to be filled with 
liquid to provide electrical I 
conductress between said! 
electrodes."). f 



III. Conclusion 



As shown above, this Request raises a substantial new 
question of patentability of claims 1-3, 14, 16, 22, 27, 30, 33, 
38, 41-48, 55, 57, 60 & 63 of the Eggers *536 Patent. 

A certificate of Service attesting that a copy of this 
Request was served on the attorney of record of the patentee is 
submitted herewith. Also submitted herewith is a check in the 
amount of $2,520.00 in compliance with 37 CFR 1.20(c). 
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Respectfully submitted, 

December 23, 1999 William C. Fuess 

FUESS & DAVIDENAS 
10951 Sorrento Valley Road 
Suite II-g 

San Diego, CA 92121-1613 



FORM PTO-1449 


Atty. Docket No.: 
I 


Patent No. : 
15,697,536 


LIST OF PATENTS AND PUBLICATIONS FOR 
APPLICANT ' S INFORMATION 


Inventor (s) : 




lEggers et al. 


DISCLOSURE STATEMENT 


Issue Date 


Group Art: 




112/16/97 


fun known 



U.S. PATENT DOCUMENTS 



Exam 
Init 


Lner 
ial 


Document 
No. 


Date 


Name 




Sub 


Filing Date 
If Appropriate 




AA 


4,116,198 


09/26/78 


Roos 


128 


303.15 


05/14/76 




AB 
















AC 
















AD 
















AE 
















AF 
















AG 
















AH 
















AI 
















AJ 
















AK 















FOREIGN PATENT DOCUMENTS 







Document No. 


Date 


Country 


Class 


Sub 
Class 


Translation 
Yes No 




AL 
















AM 
















AN 















AO 



OTHER ART (Including Author, Title, Date, Pertinent Pages, Etc.) 



AP 



AQ 



EXAMINER: 



DATE CONSIDERED: 



^d^w ifF^ ±f K Citation c °»sidered, whether or not citation is in conformance with MPEP 
S» St* t 9 citation if not in conformance and not considered. Include copy of this 

form with next communication to applicant. 



United States Patent m 

Boos 



(34] ELECTRO • SURGICAL DEVICE 

P5J Inventor Eberhard Root, Tuttlingen. Fed. 
Rep. of Germany 

[73] Assignee: DELMA, ekfctro uad vicdtafnUdie 

Tatffingeg, Fed. Rep. of Germany 
f21] AppLNo^ tttftfOO 
J22] Filed; May 14, 197* 
(30] Foreign Application Priority Date 
Mty 13, 1975 PE] Fed. Rep. of Germany 2521719 



PI] 
P2] 
08] 



lntCU .. 

U^CL 

Held of Search 



. AtfB 17/32 
. US/303 



I2V30U3-303.1K 



Reference* Cited 
VS. PATENT DOCUMENTS 



MOU39 5/1935 

2,051377 10/1936 

3,707.149 12/1972 

3.90U42 1/1975 

3.920/T21 11/1975 

3.9*7.795 10/1976 

3,990,456 11/1976 

4.01M72 3/1977 



Wappkr_ 

HaoetaL - 

Storr 

Httcebnuidc , 
BComSOu —~ 



Igkn** . 



Kcauys . 



. 121/303.15 
. 12S/303.M 
. 12S/303.14 
12I/303J5 
12*7303.17 
. 128/303.14 
I2X/303.15 
12S/3QJ.14 



[ii] 4,116,1*8 
f45] Sep. 26, 1978 



FOREIGN PATENT DOCUMENTS 

U09J47 2/1960 fenee _ 12S/303 17 

M393Q2 1/1949 Fed. Rep. oTGcnsaay US/303, H 

932.705 7/1943 United Kingdom 12B/303 IS 



Primary Examiner— hoe S. Cohen 
P7] ABSTRACT 
Eociro-surgical device with an insulated cable which 
can be pined through an endoscope, to which cm be 
connected the pole of a high frequency generator. said 
pole being ovulated from earth potential and oo who* 
cad fitting the body cavity fa provided a mull area 
treatment electrode projecting from the endoscope, said 
trostment electrode cooperating with « hrgoorea oeu- 
^electrode connected to the other pole of the high 
frequency generator which k tnmUted from earth po- 
tential msocii a way diat due to the higi 
m the area of the treatrnent electrode a generation of 
a** Okea pUoe which fa adequate for separating or 
coagulating tissue; wherein the large-area neutral elec- 
trode fa arranged in the vicinity of the treatment elec- 
trode and is connected with the other pole of the high 
frequency generator by meant of an insulated cable 
which can abo be passed through the endoscope. 

20 CSatcoa, 9 Drawing Figaro* 
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1 2 

the entire kftkacexuxxeal b led off to tne points where 

. ELECTRO r SURGICAL DEVICE the opcrttor is 1° contact with the endoscope leading to 

BACKGROUND OF THE INVENTION : . - ' ^^^^^^^^ 
The mvctmon relaxes to an dectrb-surgicd device *5 Neutral dectrode isolation from eirth potential can- 
.with in insulated cable which can be passed through an - not prevent the putt** of the leakage currents to the 
endoscope, to which can be connected the pole of a ' Operator. As the nentrai electrode acts as an opposite 
high frequency generator, said pole being insulated 1 p^tothecrutlragorcni^tion dectrode between the 
from earth potenliil and on y/hoae end facing the body - t nd th* n rt hrd qprratrag table . it h CTpacfthxIy 

cavity fa provided a imail^area (xearmect electrode pro- 10 connected to earth potentiaL Therefore, the cntting 
jectmg from the endoscope, said treatment electrode loop and the leakage current flown therefrom together 
cooperating with a large-area neutral electrode con- with id voltage are earthed. Since, in any case, the 
netted lo the other pole of the high frequency generator operator largely carries the earth potential thepatsagc 
which « insulated from earth potential io such a way of the leakage current to the operator cannot be avoided 
that due to the nigh current denary in the area of the 15 by the measures in question 
treatment electrode, a generation of heat takes place 

which is adequate for separating or coagulating tissue, BRIEF SUMMARY OF THE INVENTION 

Ekstro^curgical devices of this type permit electro- The problem of the invention Is therefore to provide 
surgical operations of the filled bladder (electro-resec- an ekctro-surgical device of the type indicated herein- 
two, eg. of bladder tumors and the prostate glands) 30 before where undesired burns to the urethra and the 
using endoscopes, particularly resectoscopes and cysto- operator are effectively avoided, 
•coper. According to the invention, chit problem it totved in 

.The high degree of development in the endoscope that the large-area neutral decrrode is arranged in the 
field has resulted in operations in the bladder and on the vicinity of the treatment electrode and is connected 
prostate glands using these instruments and by means of 25 with the other pole of (be high frequency r^ncrator by 
dectrcHEUTgery have become the most commonly used means of an mori^M came which can also be passed 
operating procedure. . through the endoscope. In this way, potential compen- 

In known devices of this type, high frequency titer' sation takes place in a spatially very narrowly defined 
nating current is fed via an earthed neutral dectrode on zone. Both the treatment electrode, preferably con- 
the one hand and via a sparking ball or cutting loop well 30 structed as a cutting loop and the neutral dectrode 
• insulate d relative to the outer shaft of the endoscope on carry no potential to earth. Leakage current docs not 
the other to the operating area for coagulation purpose flow to die endoscope shaft either from the high fre- 
in the case of hemorrhages. Due to die relatively small quency lead to the treatment dectrode or from the lead 
area of the cutting loop compared to the area of the to die neutral electrode Due to the casting capad* 
neutral^ dectrode applied externally to the parienfs 35 tance, leakage currents only flow between the leads, but 
body a very high current density occurs in the area of these do not have any external effects, 
the cutting loop which results in heat generation in the However, due to the snulUrea construction of the 
ttscae linked with the bursting of the tissue ceils through treatment electrode, a high current density is obtained 
steam generation and consequently a separation of the there which is adequate for tissue separation or coagu- 
tissues. For the desired cutting or coagulating effects. 40 larion. whereas the neutral dectrode arranged in the 
the necessary power values of the high frequency cur- tmmedkre vicinity has cuch a Urge area that tmdcsired 
rent tppUcd varyi>crween 120 and 150 W. heating is avoided there. 

As the lends from the high rreo^xenrjy generator to the According to a preferred enmodunent, the two teed 
cutting dectrode have to be paased through rhcmetalfic leads comprise a coaxial cable, whose shield forms one 
endoscope, die distances between the high frequency- 45 conductor and is insulated relative to the endoscope 
caTrymglead and the remaining metal parts of the endo- Thus, the two high frequency leads for die treatment 
scope insulated therefrom are to small that rapacrtancej and neutral dectrode form a structural unit, which 
of considerable size exist between these metal parts. whilst taking up only a small amount of space, can be 
Thus, to a certain extent, the endoscope forms a capaci- sunply passed through the endoscope together with the 
tor via which part of the applied carjacfyflr^ 

leakage current onto the tissue engaging with the metal -In general the treatment dectrode should be in loop 
endoscope shaft. A farther; soil larger portion of the form so that the operators Add of vision b uuinter- 
applied capacity flows from the cutting loop via the runted. 

washing water directly to the metal parts of the endo- According to a further embodiment, the centre con* 
scope shaft located in the washmg water flow and from 35 doctor of the coaxial cable at the front projects above 
there to the engaging tbaue. Thus, uncontrollable dec- ' the ahtdd and at this point passes Into the treatment 
tried conations in the urethrd tissue engagmg wim electrode. It is thereby particularly advantageous if the 

endoscope and the unequal distrttMiticn of lubricants shield is constructed as a rigid alceve and in such a way 
widi insulating juopcrbe* on dw endoscope shaft can that the treatment dectrode emi be taoved b^ 
came crttkd current dcnnaciwbc^ 60 and forwards relative to the endoscope via the coaxial 

passes to the urethra and dm results m burns. * cable, iW, m th« enibod hne n t, tfr coaxial coble at the 

TfceseC^Ik^IticswouM^ cone time forms the suppcirt arid operating member for 

the endoscope shaft with tubes of high-grade inmhfme the treatment electrode. ^ 
material, because the tfigh t rtT damage to thr sha ft h w The relatively large neutral electrode U advanta- 
latioo due to the very high current censftie* occur dur~ 63 geonsly directly fixed to the coaxial cabk shield. In thb 
lug the paxrage of the leakage cu^ way the nemral dectrode can be mounted reHably and 

increase die daiisjx^ hnmoVably In an foe^peusrve and uncompficated man- 

ever, if the endoscope shaft insulation remains intact, ner. 
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Advantageously, the central elecuude k canccrocted Uoocd clut the Summation, virion and washing opera- 

is an dongaicd metal sheet slightly carved about the ban* ^re not imputed by (he endoscope 

endoscope : shaft and extending on either ride over the Advantageoasiy. the lead* arc mducrivdy oomcctcd 

coanal cable, to the hi^h frequency generator, whereby advanta- 

Accordinrj to a farther advanUgcous embodiment. J tcouafy, a capacitor for filtering cat low frequency 

the endoscope tut a pkstio extension extending over a voltage portion a prefenfaly provided in one lead, 

small portion only of iu periphery, whereby the treat- This, in advantageous manner avoid] brake effects in 

meat electrode ^can be moved backwards and forwards the muscular system of the patient, 

beneath the said extension. This plastic extension has A capacitor is appropriately connected a* parallel to 

the advantage that die washing liquid can be satnracto- 10 the output winding of the transmitter which with the 

city guided and tissue which Is not lo be treated can be Inductor of the latter forms an oscfflso^csrcastwnidi 

kept away from the treatment electrode According to " tuned m such a way that the attenuation m dieoedl- 

the invention, this extension can be used so that the latin* circuit formed by die leads, treatment electrode 

large-are* neutral electrode is fixed in insulated manner **** neutral electrode hi * * 



relative to the endoscope on the inside of the extension 15 r. Dltw .. 
Theneutral dectrSthen rmKer.bly ^ BRIEF DESCRIPTION OF THE DRAWINGS 

the high frequency generator by an insulated cable further objects of the present scvenuon 

secured in the endoscope. In this case, only the other ^ apparent from the following description and 
conductor with its insulation and treatment electrode is claims and are illustrated in the accompanying drawing; 
axitliy movable. 20 which, by way of fflustrsrion enow preferred embodi- 

According to a rurricuhrly preferred embodiment. mcm V of thc present invention and the principles 
die coaxial cable has a bifurcation just before the body- hereof and what are now considered to be the best 
side end of the endoscope snd the two inner conductors JPf 4 ** «»<««»pl*ted for applying these prinriplct. 
emtnadng from the bifurcation are interconnected by a cmbo ^ incnU of the invention embodying the 

loop forming the treatment electrode. This rasnstrcction *^<* equivalent principles may be used and struc- 
fs particularly stable due to the symmetry conditions wralchsnges inay be iridic if desired by rl^ 
resulting from the bifurcation, whereby at the same time w,thottl departing from the invention and the 

the operator still has good vtsibUity through the cutting *?* * * c *PP«<kd claims, 
loop forming the treatment electrode. . ™ ™* driwm C s 

If the treatment electrode is used for coagulation schematic, greatly enlarged peopective 

purposes, a coagulation sparking ball is fitted to the I!!**, front end of an esuloscope equipped with 
treatment electrode. ineetectro^orgical devtec socordmg to the invendc^ 

The coaxial cable is advantageously surrounded by # . perspective view of a farther embodiment of 

an mstdatiag lead so as to prevent any cormectJon of the %< .C^l^^ dcvkc tccm ^S to the invention, 
emkacope metal with the high frequency voltage. Pttf- 35 im ^^r'^ K ^^ mAs the same, 
crably. the insulating jIccyc of the bifurcated coaxial A - mbodnaco « of the dcctrr*rnrgical 

cable is also bifurcated, but it extends only to just in t'^^^^f t<J mveati£m - °«««6Mi without a 
front Of the neutral dectrodc f do5 ° 0 ^ 

In the case of the bifurcated coaxial cable, the neutral ^ Jjx!; 4 ctrcurt diagram of the dec*r>*ur- 

dectrode is preferably an elongated metal sheet bent " f£*^5%^ * C WVamofl 
Slighdy .round the endoscope shaA and extendmg from ^SSf^^S^ 9 ^^ i^. , 
one branch of the bifurcation to the other. The sheet vanta™^S^ ^ ° fVK0 ****** * 
oan have projections at the four corners which are ^cTl^^^L^ - a - 
pieced around the shields. Depending on the degree of 4 < J?2r^JZ * ' We** ivu^andanaxuu: section 
piacingareundandalsodam^n^^ f 
C^tral electrode to fc cppU c*e c- b.Sb- deS^ 

, The current dainty in the «rc* of tho operating zone DET AILE D DESCRIPTION OF THE 
it advutageouily influenced if the ncntnJ dectrodc 30 PREFERRED EMBODIMENTS 
tenranues at* distance from the end of the rftidd. AmmWtnPtr. 1 . 

According to . farther «fv M to«eoiu embodiment, ver«T^JL . ** a ^ >W 2?! J5o * ru '' 
the oeanl datrode comprbe, two^rtal dtrfrote IT^T^^!^ I'^ 0 ^^^ 
ettudug in the duecliootf the loo^y from the ^ * ^ °"*>- 

two «nu of the Wurcdon. Prcfcimbly, the partul dec « ^^^^1*2^ ^ wahn* fitpad Ctn p«» 
troda do n « adend quite « fer W &«hfcMT«S SjfJS.fe' 9 ""^T ^ ^ lpMe 
loop. At the (root «d rear end. the iheeu prefcr^ly " docU ™ Jr *~ 1 tte * Im «' t 

htvc rounded portioot. a«v«~«:-» . 

Aj « rcaU of the dye-like conttroction. the operator fc^Si^Jj* * v * atum < decttwuiped 

^Aeetprojeetkwto.thetic^ h««tcd tSe^t^thTf^l^.^. « ^ 

tot Ae ooting loop o moved forwid, rcUtivc to the oovo^oo^^^^™ £S*, M * 
odoKopc nude five «nd then ilowly rctrtctcd. n, Swfa totoe rfST^S^f^^ 
wJittdiy the tisoe is removed by Qtc hating aa the 43 ind w the oonstrachoat of PIGS. 2 

neuod eJectrode xre .pproprutdy sa stuped md peri- SSS^^^^SJSSi!^ 
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tog free vfaSrifity for the open tor vta the fibre optical The cemttfucrion of FIG- 2 is particularly well suited 
systems IT. to the arrangement of a relatively large-are* neutral 

The Opposite electrode for the cutting electrode 12 fa electrode 11 which appropriately extends between the 
formed by a neutral electrode 11 fixed ra electrically shields 14 of die two branches of the bifurcation 20, 
conductive manner to shield 14 and which ta curved 5 being sfighdy bent about the endoscope shaft. At die 
somewhat about the endoscope shaft, having a rcctan- end, the neutral electrode 11 has projections 23 which 
gular, elongated form shown in FIO. L Inner coeduc- are securely placed around the shields 14 lor securing 
tor 16 and shield 14 arc co nn ected, aa shown in FIO. 4 neutral dectrode* 11 and for supplying the same with 
to the two poles of a high rrcqoency generator IS which voltage. The metal sheeting forming: the neutral eleo 
axe not at earth potential. W trodc simultaneously coixstrucnana&y rxxnfbrca the 

At the front end of the metal shaft of the endoscope hifuncaxion 20, so that the guidance of the treatment 
U fa fijusd a plastic extension IS. which is rounded and dectrode 12 by the operator b aided. As fa known, the 
extends in the manner shown in FIG. L ao as not to ***** movement of the ekctro-curgical device in the 
impair insertion, for example into the urethra. As die tfrcctioo of the double arrow/takes place by operating 
plastic extension IS is an insulating body, the large-area 15 * P«$tol-Kke handle on endoscope 13. not shown in the 
neutral electrode 11* can also be fitted to the inside. It fa drawing. 

then appropriately connected with the associated pole A further advantageous embodiment is shown in 
of the high frequency generator via a separate insulated Ha 3 where the neutral electrode fa broken up into 
conductor 14* in the endoscope; inside of via the shield lwo Partial dectrodes Ik 1U winch in the repre- 
14 20 sented manner are soldered or welded to the shields 14 

Aa a result of the construction according to the in- hiB * * V* *? P*/tial electrodes extend in the 
ven don, a high Ireo^eucy field b only formed between «* m< diri ^ on •* cu^ loop 12. Rounded portions 24 
shield 14 and inner conductor 1*, as well as between "J^^J^JE** d ? M *?. ? U 

neutral electrode 11 and treatment dectrode 12, aa fa ™ Aldds 14 OT ** wwt • ddlu otv- 

shown schernarfcally in FIG. 4 by capadton Qand C 25 2^ fonn of which the 

Due to the curree t conduction through the tissue fluid ^ m ** ***** 

and tissue itsdf, a true resistor R fa also conceivable ^^.T^f "* 0aly <* 
paraDd to the capacitor between neutral electrode 11 t tS!^2T-£ t^V"^ "r 
and treatment decide IX M ^ prec^terrrnned depdu The etetneal advances of 

The supply to connect neutral dectrode 11 and the * 5^^^°! 0pCratfa6 * rc 

treatment dectrode U lakes place by the ir^nctrvc ^7,™^, # 

. coupling of a high frequency voltage by means of a J^^TZ^f^J^ZT^ 

„-J5vT* r K^Jln«i « rt fi*^« JL«l**i» h« . whereby only the front part of the eketro-snrgxeal do 

transformer 25. whose input voltage a regnlatble by a ^ ^ endoscope U shown, In this embody 

vana^ tap 30^ Due to the inductive couphug. the out, 3J ^ aWct ^^^^^^ 

SenS. ^varucally isolated from earth arc passed from high freouency generator 15 through 

a , . . . . - . . r - «e endoscope. At the front end are succesovdy ar- 

u?3*T 2 t OQanCCtod m ^ " " for mt Z~ rangcdthecu^loopl2«ndte 

mgoat tfaclow frequency current and tr^ore avoids constructed asTsteelband. Tne entiing loop 12 is dcr> 

40 tncalry cemductivdy connected She hmer couduo- 
capactor M cormcc^ m r^el to the output winding te ^ tat ^ ^ ^ ^ ^ ^ 

27 of t^ormcr.25 xnd behind capaotor 26 forms wuh the conductor 14 Qwversdy, the steel 

the output winding an c«cffl^g drxaut mned m such a ^am^ hMbr tottec^fcop 12.it 

7* y £t^n ^"T? m 5? ^^Lf"^ comiected in decXily amduenve ana^charncnlly 
formed WC^CandRa* well aa the redactors of 4J aeenre maoner with the inr^ ce^uluctor 14. whast the 
bncs M, 16 « minmud. opposite end is inechanically secured to the msufation of 

^ 1 ^i°L C ° n5 ^^ a ?^^ ^ mncr coodactor l(L Since, according lo the Invcn- 

^^telix^caria* only flow between hues tmn, the steel band 11 has the same radius as the wire 
li.lt and dicrefoc : do not reach ^the metal shaft of loop, on retracting ti« lo^ 

endoscopuU. l^us.largercanw F, the band docs not form an obstacle to the tissue per* 

necessary for tissue scparaocm or cmnnlation only ^ r^oved by the loop. The neutrd dcetodc 11 m 
^r^Si^^ A theformofthestedU«dremontl^trs« 

llicxcfarc, the danger of heating outside the desired area form, so that good electrical contact is entered. 
area.»wcn «buTOtome<)pe« FIG. 6 shows an embodiment which is substantially 

HG. 2 shows a |>a«icnlariy advantageous ensrjodi- « the same as FIG. 5, whereby however, a bftircnted 
mcnt of the dectrowgjcal device acoconrng to the coaxudcahle,simuar unOS.2and3kusca^ 
mventwn m whici i toth the hmer conductor 16 and the loop 12 fa once again faced to die Inner conductors 16, 
shield 14 have a btrurcanon 20. Umc acme way, the whilst the nentral conductor Uin band form fa mecium - 
insulating sleeve drawn over theahidd Hfabtfurcatcd. kaly secured to cxtenaiona 14* dectrica&y connected 
The production of such a bifuicnticm k advantageously to with the shield 14. 

Stained by a welded joint at rx«nl 31 UKhcated by a In the embodiment sccordmg to FIGS. 7 and I, the 
UK- * front fwrtinn of endoscope 13 Itself or a coaxial oonnco- 

As a result of the bifurcation showp in FIG- 2, a tion attached thereto al the front k constructed as the 
.enrimg loop U can be arranged m the shown manner neutral electrode U. To this end, the front portion fa 
between the two mner amductors 16 crrrmafrng at the 43 WrrfnrrTly msulated relative to the rear portion or the 
end If the treatment dectrc^ front-fitted connection from ersdoscope 13 fay an inter- 

don, a coagulation sparking ball 2* ckn^ provided on mediately mderted msulating ring 36. The cmting loop 
loopli 12 can at the front be passed out ofmcnetxtxal electrode 
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il koM of the abovenleseribcd manner*. In the present Tac cOTttnafion according 10 oltim 2. wherein 

«nbodinimt two leads 16 psas outwards from the cy- ^ xluehiing means is constructed as a rigui sleeve in 
St^jS «: combined wmch said treatment dectrode « adapted to be moved 

■^^If^WtteiwreBdofado. backaad forth relative to ttid endo^ bcidy tfaroach 
scope U. Tnc neutral dectrode 11 a connected via a 5 aid coaxial cable means. 

^ m^ caWe^M to the high frequency genera- a. combination according to claim X whemn 
cor 15 not shown in FIGS. 7 and 8. *«h *~f*~i *i~-~wi- . V //Tfr 11 

It is also important in the case of the embodiments of t^Tiif^l "ZFL^* ° ** ****** 
ROS. 7 and* that the cutting; 1^ T^^^Z A t . 

to a msdating ring 35 rnountedat the front on Chi 10 ni^^T^^S^ 
•carnal ctorodc U and can be retracted up to ZLln ^JS^ SSf^ " f ocUl 
Hut way. Ihc front edge of the endoscope ^ nalndy "*«doxopc ^ 

the front edge of the ululating ring 35 VexvTaa a sup* ^^*crl^^ ~ , 

port for the cutting loop 12. ao that the material it re£- •ocording to claim 4 comprising 

ably removed therefrom. Therefore, as shown the insu- U !? tettUt,n « 1,CCVc «nomuiing satd coaxial cable 
lating tier 35 must be rounded at the front . . . 

Preferably, the insulating rings 35, 36 have axial at- £ . , c ! omb ! <,tc<oa ««wKng to cfaim 6. wherein 
tachments 37 with a reduced external diameter, by . deeve u btfurcated and extends approx> 

means of which a machantcally secure fixing to the . «L te ^ «c^efcctrode. 
metal tabes u ensured. 20 £ combmation according to daim 7. wherein 

HG. 9 shows an additional device 32, by means of S!!?*"™ dectrodc « ** elongated metal, sheet 
which a conventional high frequency surgical apparatus ™gWy bent within aatd endoscope body and extending 
IS* with an earthed output terminal can be made usable T 5 ™ °° c hncch of aaid bifurcated insulating sleeve to 
for the purposes of the mverttxon. The additional device « °^F 9 

32 comiected to the high frequency a 25 , ««nbuution according to daim f. wherein 

flic inlet a transformer 33 with paralki-conuccted car- **d sheet has m-ojections at fax four corners, two each 
ptdtor 34 for tuning to the resonant frequency of the °^ w h*ch are placed around the respective branches of 
output circuit of the high frequency apparatus IT, The tttd Wurcated ilcevc 

Output winding of transformer 33 is preferably rcgulat- }^ eombmation according to daim 2, wherein 
able by means of a loop arm 38 in such a way that the 30 "f 8 ^ electrode tenmnatcs at a distance from said 
inductive output transformer 25 can receive voltages of add i n g means. 

varying sizes. ° 11. The oombinauon according to daim 1, wherein 

Via a capacitor 26. the output winding of transformer ocnaal dectrode is secured to and insulated from 

25 is applied to the two output terminals of the addi- eadotcepe body on the inside of said insulating 

tional device 32, where the leads 14, 16 can he applied. 35 P»jecti<m. 

In tha w«y the high frequency apparatus 15* acquires *2- combination according to claim L wherein 
an output with fluctuating potential, as is necessary for means for connrrtmg said neutral dectrode to said 

the connection of the electro-surgical device according . ^Wrequcncy generator is an insulated conductor 
to the invention. secured in said endoscope body. 

. The invention is not limited to the embodiments do- 40 H. The comhination according to cjaim Z wherein 
scribed and represented hereinbefore and various modi- coaxial cable means has a bifurcation at that end of 

fications can be made thereto without passing beyond the endoscope body adjacent said projection, rwo inner 
tl*»acopc of the invention. conducton cmkatlng from said bifurcation, and a loop 

What ts claimed is, interconnecting said two inner conductors and fanning 

L in cornbmation; an endoscope having an endoscope 45 said treatment electro de. 
body of aabrtanbafly tubular a hap*, and an dectro-tur- 14. The combination according to daim 1 wherein a 
peal device comprising a treatment dectrode project- cc^ation sparking ball is fitted to 
log at one end from said etidcocope body arid a ncut^ trade. - 

dectrodc arranged adjacent amid treatment dectrode, 15. The combination according to daim L comprtV 

nisulated cable means for connecting said trcaunent 30 mg * Ugh^rreeueocy generator, and wherein said cable 

oectrode to one pole of a high^requency generator, means and said connecting means arc iaductfvdv cou- 

and means for connecting said neutral dectrode to the pled to said riigh^rec^ency generator 

other pole of a high^equency generator, said endo- 16. The co mbmarion according to ctaim 15 wherein 

icope body having an-msuktmg projection extending a capacitor k connecxed b one of said cable means and 

cw apctimofthc penphexy of said endoscope body 55 aid connecting means for filtering out low-frequencv 

at said one end and having a front edge, said neutral voltage. wwwqucncy 

t^ft ^«^withm saio^ndoscope body and H.Tne combuution according to claim 15. wherein 

& ^ ^^contprises atra^^^ 

«dgc, a space bemg formed between said treatment winding having an inductor, a canacnor^J^T 

S^wSSf^^^ W ^^oaaio^ 

ceweensaiudectrodes. tuned such that the sft^^n - m ^ draAt fni J?7VZ . 

ZlTxecoiramiationc/ci^ said cable means, aaM^oXe^^^ 

^ineaiuandsaidmeansf^ dectrc^andleu^ tratmaU 

dectrode to said other pole ccmirnWccsaxial cable 65 M. Ihe e^h^L^!z. ^ B ^ L ^ 
means with shielding memu fo^^S^t ioS^S^ 

^^andbeingi^^^ ^high^uen^^^ 

,oopcooay - ttid cormecdng means ics^ydy. 
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19. The ~~r,u^*i~. aooonlmg lo cLrim 1* whexdn 
tdd potential boUtign mem* comprkr* m fr^tfonn^, « t *a The combmatian acconfeig to cUim 15, cennnru- 



- ^ r 8 ■* kd^ctive fmufoaner connected to said trans- 

cipaatar omnectod parallel Co aaid transformer, said 5 former; taid cable 



~ — * — ■ ■ ■ w v m mi>m " — ■ ■ ■ nf 4 1 jinn — 1 ■ ■ f ■ ■ « wwiy miuu^ sod Satd OQ O ttCCCBl^ IDCMBB 

^freqae^cy senerutorhtvm* M cutpat dr^it. uid * ^faducUv, Wonner. 



10 



15 



20 



15 



30 



35 



40 



45 



50 



55 



United States Patent 1191 

Eggers et aL 



[541 SYSTEM AND METHOD FOR 

ELECTRGSURGICAL CUTTING AND 
ABLATION 

175! Inventors: Pfaffip E. Eggers. Dublin, Ohio; Him 
V. ThapHyat Los Altos, Calif. 

[73] Assignee: Arthrocux Corporation. Sunnyvale. 
OKE. 

[21] AppL No: 746*00 
[22] Filed: No* IS, 1996 



[60] Drasioo of Sen Na 445,219. Jan. 7. 1995. which is a 
cootinoaooMD-pait of Sex. No. 446,767, Jan. 2, 1995, 
which b a cratmoatioBHn-part of Set No. 59,641, May 10, 
1993, abandoned, which a a coo tmut&oo -in-pait of Sec No. 
954.977, Oct 9, 1992, Pat No. 5366.443. which is a 
coucmaaaoG-in-pait of Sec No. 117475, Jan. 7, 1992, 
aban doned 



Related US. Application Data 



[51] IotCL 4 

[52] VS.CL 

[58] Held of Search 



_ A61M 37/00 
604/114; 604/22 
. 604/22.43,48. 



6047113. 114. 264. 271. 280; 606O1. 28, 
29.39.41,45 



[56] 



References died 



VS. PATENT DOCUMENTS 



2.050,904 
4202337 
4,223,800 
4326^29 
4341:007 
4.476462 
4432^24 
4467490 
4493,691 
4.654417 
4.674,499 
4,709,694 
4.765431 
4,931,047 
4.936301 



4/1936 Trice. 

5/1940 Hreactal 

10/19*0 DeglecJtctal 

4/1942 Doss 

4/1943 Doss 

HV1944 Pmo 

4V1945 Aathctal 

2/1986 Ohtaetil 

671946 UndstrometaL 

4/1947 Hardy 

6/1947 Fao 

12/1947 Johnston et at .. 
4/1944 Petruzzi et aL _ 



6/1990 Bioadwsnetal. 
671990 Rezcodietal. 



124/303.17 
1247303.17 
124/303.13 



- 1247303 
. 124003 
124/303.1 
124/303.1 



124/303 
124/303 
124/303 
124/303 
1247303 
604/22 
606/45 



LJIHHIJlUill 

till Patent Number: 5,697,536 
145] Date of Patent: Dec 16, 1997 

4.967.765 11/1990 Itanieretal. 

4.976.711 12/1990 P«j Marf .! 'ggg 

4.979.94. 12/1990 Gcddes « sL^ZZZZI 

4.99J.933 3/1991 E«« «, A " ^ 

(List continued on not page.) 

FOREIGN PATENT DOCUMENTS 

" 11/1996 European P*. Off. *«IB 17/10 

WO 90/07303 7/1990 W T ™£ 

W0 92/2127J 12/1992 WPO ~ ^SL'lg 

W0 93/1M16 7/1993 WPO H ' a«^i™ 

WO 947143*3 7/1994 WIPO ZZZZZZ IOT6 

OTHER PUBUCATroNS 

EC Narddla (198?) SP/E 1068:42-49 Radio Frcqucacy 
Energy and Impedance Feedback. 
Rand « al (1985)7. AnAro. Surg. 1:242-246 Effect of 
Bectrocautcry on Fresh Human Articular Cartilage. 

Primary Examiner— Manuel Mendez 

Cr^Lx/*"* " F ' >ro_ToWnscnd "» Townsend and 

f 57 l ABSTRACT 

An dcctrosurgfcal probe (10) comprises a shaft (13) having 
an electrode amy (12) at iu distal cud and a elector (19) 
atits proximal end for coupling the electrode anay to a high 
frequency power supply (28). The shaft includes a rciuro 
«««*ode (SS. 56) recessed from its distal end and enclosed 
wufan an insulating jacket (18).The ieaini electrode defines 
an inner passage (83) electrically connected to both the 

electrically conducting liquid (SO). By applying high fre- 
quency voltage to the electrode array aad mTreturn 
electrode, the electrically conducting liquid generates a 
cutreat flow path between the target site and the return 
electrode so that target tissue may be cut or ablated. The 
probeu particularly useful in dry environments, such as the 
mouth or abdominal cavity, because the electrically con- 
ducting liquid provides the necessary return current path 
between the return electrode and the target site. 



64 Claims, 10 Drawing Sheets 



US- PATENT DOCUMENTS 



5.009.656 

5.057,105 

5,083.565 

5402,410 

5,108391 

5,173.620 

5,195,959 

5,197,963 

5,217.455 

5,261,410 

5^,994 

5^73.524 

5,277,201 

5.28U16 

5,282,797 

5,290,282 
5300,069 
5304,170 
5312395 



4/1991 
10/1991 
1/1992 
4/1992 
4/1992 
1/1993 
3/1993 
3/1993 
6/1993 
11/1993 
12/1993 
12/1993 
1/1994 
M994 
2/1994 
3/1994 
3/1994 
4/1994 
4/1994 
5/1994 



ifezmds ■. 
Malose et aL 
Plans , 



Drcwd . . 

FUchenocka- ct 

E«cn a it „ 

Smilh 

Pvtns . 



- 606/48 

- 606/2J 
128/642 

- 606/15 
. 606/38 

- 606/41 

- 604m 



Alfiao ct iL _ 

GatdiacttL 

F«ctaL. 

Chess 

Tm_ 



— 606/9 
128/664 



HansfcefgeretiL. 

Onsen - , 

Tin «t tl. 



. 607/98 
. 606/42 

- 606-9 

- 606/9 
. 606/29 



. 606/9 
6069 



3.312.400 
3314,406 
5324,254 
5334,140 
5334,183 
5336,217 
5336,220 
5342337 
5366,443 
5370,642 

5380.277 
53*0316 
53*3,876 
5383,917 
53<9j096 
5395312 
5,419.767 
5.423,803 
5,445,634 
5,454,809 
5369342 



5/1994 
5/1994 
6/1994 
S/1994 
4/1994 
a/1994 
a/1994 
a/1994 
11/1994 
12/1994 
1/1995 
1/1995 
1/1995 
1/1995 
2/1995 
3/1995 
5/1995 
6/1995 
8/1995 
10/1993 
10/1996 



Bales et aL . 
Alias ct aJ. . 

Phinips . 

Phillips . 
Wochinidi . 
Bays ct ai _ 
Ryan ct at . 
Naidcfla. 
EggecsetaL . 
Keller 



Phillips . 
Aittetat . 
KacddU. 
Oesaictal . 

AitactiL 

Desai . 

Etgcrsetal. 
Taakovscfa ... 

Keller 

Janssca 

Laxetal. _ 



606/9 



606/114 
~ 606* 



606/7 



607/702 
606/15 

604/114 

— 606/9 



- 606/9 
.606/41 



606/42 



U.S. Patent Dec 16, 1997 Sheet 1 of 10 5,697,536 




U.S. Patent Dec 16, 1W 



Sheet 2 of 10 



5,697,536 




UJS. Patent Dec. it, im shea 3 of 10 5,697,536 




FIG. 3 



U.S. Patent Dee. 16,1997 Sheet 4 of 10 5,697,536 




FIG. 5 



U.S. Patent Deci6, w»7 shwttofio 5,697,536 




FIG. 8 



U.S. Patent Dec 16, 1997 Sheet 7 of 10 5,697,536 




FIG. 9 




FIG. 10 



FIG. 1 1 



U.S. Patent 



Dec 16, 1997 



Sheet 8 of 10 



5,697,536 




FIG. 14 



U.S. Patent Dec 16,1997 sheet 9 f io 5,697,536 




FIG. 16 



1 

SYSTEM AND METHOD FOR 
ELECTROSURGICAL CUTTING AND 
ABLATION 

BACKGROUND OF THE INVENTION 
Ibis is a Division of application Sen No. 08*35.219 filed 
Jubl 7. 1995 pending, which is a continaato-ia-part of 
application Scr No. 08/444767 filed on JuauZ 1995 and 
pending; which was a continuation-in-part of application 
Set No, 08/059,681, filed on May 10, 1993. now aban- 
doned; which was a continuation-in-part of arafficatiou Sec 
No. 07/958.977, filed oa Oct. 9, 1992, now USL Pat No. 
5366.443; which was a continiiation-in-part of application 
Set No. 07/817,575. fifed oa Jan. 7, 1992, now abandoned; 
the fall disclosures of which axe incorporate* herein by 
reference. 

1. Held of the Ihventioa 

Tnc present invention relates generally to Ac field of 
dectrosurgcry and, more particulariy, to surreal devices 



and methods which employ high frequency ullage to cut 
and ablate tissue. 

The field of eleetrosurgery includes a number of loosely 
related surgical techniques which have in common the 
application of electrical energy to modify Che structure or _ 
integrity of patient tissue. Hcctrosurgical procedures usually 
operate through the application of very hia^ frequency 
currents to cut or ablate tissue structures, where, the opera- 
tion can be monopolar or bipolar. Monopolar techniques rely 
on external grounding of the patient, where nVe surgical ~ 
device defines only a single electrode pole. Bipolar devices 
comprise both electrodes for the application of current 
between their surfaces. 

Bectrosurgicai procedures and techniques arcpartioilariy 
advantageous since they generally reduce patient Weeding 3J 
and trauma associated with cutting operations. Additionally, 
dectrosurgical ablation procedures, where tisane surfaces 
and volume may be reshaped, cannot be duplicated through 
other treatment mnHaKrfo 

Oirr em dectrosurgical devices and r*xx»iunx however; ao 
suffer from a number of disadvantages. Bar example, 
monopolar devices generally direct electric ctanent along a 
defined path from the exposed or active dectrode through 
the patient's body to the return electrode, wfaichKcxtenially 
attachedto a suitable location on the patient TImcti^^ as 
potential danger that the electric current will flow through 
undefined paths in the patient's body, thereby tnesasing the 
risk of unwanted dectric^ stimulation to poxnons of the 
patient's body. In addition, since the defined pa* through 
the patient's body has a relatively high impr^nr^ (because » 
of the large distance or resistivity of the patieaTs body), 
large voltage differences must typically be appfed between 
the return and active dectrodes in order to generafcacurrent 
suitable for ablation or cutting of the target tssue. This 
current, however, may inadvertently flow donghody paths 55 
having less impedance than the defined dectacai path, 
which wOl substantially increase the current flowiig through 
these paths, possibly causing damage to or destroying sur- 
rounding tissue. 

Bipolar dectrosurgical devices have an inherent advan- 60 
Cage over monopolar devices because the return carrent path 
does not flow through the patient, fa bipolar elootosurgical 
devices, both the active and return dectrode aae typically 
exposed so that they may both contact tissar. thereby 
providing a return current path from the active tome return €5 
dectrode through the tissue. One drawback with this 
configuration, however, is that the return decfeode may 



2 

cause tissue desiccation or destruction at its contact point 
with the paticnt'i tissue. Ia addition, the active and return 
electrodes arc typically positioned dose together to ensure 
that the return current flows directly from the active to the 
5 return electrode. The dose pnmimky of these decsodes 
generates the danger that the ascent will short across the 
electrodes pwsiMy unpairu^ 
and/or d ama g ing or destroying surrounding tissue. 

in "f 0 ^ c,M<rosui ^ 

10 ** d bipolar) in electrically couonctive environments can be 
fortfacr prc4>krriatic. For example, iiiaiiy irtte»^c pro- 
cedures require flushing of the region to be seated with 
isotonic saline (also referred to as normal sauK*. bom to 
maintain an isotonic environment and to keep fee field of 
viewing dear. The presence of saline, which is a highly 
conductive electrolyte, can also cause shorting of me dec- 
trosurgical dectrode in both monopolar and bipoEar modes. 
Such shorting causes unnecessary heating in me treatment 
environment and can further cause non-spocme tissue 

30 destruction. 

In response to the various problems associated with 
electrosurgical procedures in electrically conductive 
environments, new methods and devices have been devcl- 
25 °P«1 by the applicant. These methods and devices provide 
selective power delivery to the target tissue wufcjnmimiz- 
ing power delivery to the surrounding dectric*^ conduc- 
uve irrigant. These methods are particularly useful in iso- 
tonic saline filled body cavities, such as xmroscopic. 
3Q urologfc or gynecologic cavities. The irrigant flooded body 
cavity provides good vis&ility. facilitates the removal of 
bubbles or other debris, minimizes the possftflity of air 
embolism and protects certain tissue from dehydration. Such 
methods and devices arc more tuUy described mfrcviously 
filed, commonly assigned applications Sec Nos. 08/059,68 1 
07/958.977 and 07/817^75, the full disdosures of which 
have been incorporated by reference. 

Many surgical procedures, such as oraL laparoscopic and 
open surgical procedures, are nor performed with fee target 
40 tissuc Emerged under an irrigant. In laparoscopic 
procedures, such as the resection of the gall bladder from the 
liver, for example, the abdominal cavity is pressurized with 
carbon dioxide (pneumoperitoneum) to provide working 
$ ? ac ^ / OT **** instruments and to improve the surgeon's 
45 visibility of the surgical site. Other procedures, such as the 
ablation of muscle or gingiva tissue in the month or the 
ablation and necrosis of diseased tissue, are also typically 
performed in a -dry" environment or field (Le^ not sub- 
merged under an dectricaliy conducting irrigant) 
50 For these and other reasons, improved systems and meth- 
ods are desired for the dectrosurgical ablation and caning of 
tissue. These systems and methods should be capable of 
providing a direct return current path from the active 
electrode, through the target sue. to the return electrode to 
35 rainimiV &c dangers of dectrical current flow*g through 
undefined paths in the patient's body. The system should 
also be configured to minimize contact between the return 
electrode and surrounding tissue and to avoid cwrent sheet- 
ing between the active and return dectrodes- Preferably, the 
a system will be configured to appfy high frequency voltage 
for the cutting and ablation of tissue in relatively dry 
environments, such as those encountered in oral laparo- 
scopic and open surgical procedures. 
2. Description of the Background Art 
*S Devices moorporating radio frequency electrodes for use 
in electrosurgical and electrocautery techniques arc 
described in Rand et at (1985) 7. Arxfuv. Surg, h 242-246 
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and VS. Pat Nos. 53*1216; 4.943,290; ASJ6XU 4.593, 

4.036J01 describe methods for injecting iMMoodncting 
liquid over the tip of a mooopoiar clectrowagkafdcctrode 
to electrically isolate the dectrode, while encrtfa^trom a 
sujro^gdecl^ 

5.193,959 and 4.674.499 describe mooopoiar and bipolar 
decerosurgicai devices, respectivdy, mat include a conduit 
for irrigating the surgical site 

SUMMARY OF THE INVENTION 

The present invention provides an apparatus aad method 
for selectively applying electrical energy to stroctes within 
a patknfs body. The apparatus and method afiow the 
surgical team to perform ctorosuryical interventions, tnch 
as ablation and cutting of body structures, without recorrinff 
die tissue to be submerged in an ekctricaliy coafa^ 
mTgant, such as isotonic saline. Toe apparatus and me&>d 
of the present invention are particularly useful lor treahna 
and shaping gingiva, for tissue o^scctiotu e^g. separation^ 3 
gall bladder from the liver, and ablation and necrosis of 
diseased tissue, such as ta mer s. 

The method of the present invention comprises position- 
mg an dectrosurgical probe adjacent me taigct tissue so that 
at least one active electrode is brought into at least partial 2 
contact or dose proximity with the target site. Hectricairy 
conducting liquid, such as isotonic saline, is directed 
through a fluid path past a return electrode and to the tanai 
site to generate a current flow path between the tarter site 
and the return dectrode. High frequency voltage is then * 
applied between the active and return electrode through the 
current flow path created by the dectrically conducting 
liquid in cither a bipolar or monopolar manner. The probe 
may then be translated. leciprocated or cmerwis^ 
lated to cut the tissue or effect the desired depm of a«auml 35 

The above described method is particularly effective in a 
dry environment (Le^ the tissue is not submerged mflmd). 
such as open, laparoscopic or oral surgery, because the 
dcctricaily conduding liquid provides a suitable current «, 
flow path from the target site to the return electrode. The 
active dectrode is preferably disposed at the distal end of the 
probe and the return dectrode is spaced from me active 
electrode and enclosed within an insulating sbcaflt This 
minimizes exposure of the return dectrode to staxounding 4S 
tissue and mintmiret possible shorting of the current 
between the active and icon eicctrodes. In oral procedures, 
the probe may be introduced cfectty into me cavfcr the 
open mcum so that the acthedectr^ 
gingival lor mucosal tissue, m laparoscopic i«»o^ „ 
probe wtfl typically be passed through a cc*ventic«al trocar 
cannula while viewing of the operative site is provided 
through the use of a laparoscope disposed in a separate 



The apparatus according to the present invention com- S3 
prises an dectrosurglcal probe having a shaft wn* aprox> 
mal end. a distal end, nod at least one active electro** or 
near the distd end. A connector is provided at or near the 
proximal end of the shaft fee dectrically coupling me active 
dectrode to a high frequency voltage source. A return 60 
dectrode coupled to the voltage source is spaced a sufficient 
distance from the active electrode to substantially avoid cr 
minirnize current shorting merebetweeo and to 
return dectrode from tissue The return ekctrode may be 
provided integral wim the shaft of the probe or it may be as 
separate from the shaft (eg. on a Uquid supply mstmmeW 
In both cases, the return ekctrode defines an inner passage 
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for flow of electrically conducting Itqukl tbereftnougb. The 
liquid is directed through the return electrode and over the 
active electrode to thereby provide a return curxsni flow path 
between the tissue target site and the return eterodc. 
1 In a preferred aspect of the invention, the acfeefcettode 
comprises an electrode amy having a plura% of elcctri- 
caUy isolated dectrode terminals disposed owxa contact 
surf toe, which may be a planar or non-planar surface and 
which may be located at the distal up or over anfleral surf ace 
3 of the shaft or over both the tip and lateral saa&cefs). The 
electrode array will include at kust two and pnAxaory more 
electrode terminals, and may further comprise afcmpcraturc 
sensor. la a preferred aspect, each electrode terasnai will be 
connected to the proximal connector by an electrically 
5 isolated conductor disposed within the shaft Thcawoductors 
permit independent electrical *-niyling of thecfactrode ter- 
minals to a high frequency power supply and oamrol system 
with optional temperature monitor for orxnrifcon of the 
probe. The control system preferably taoornorate active 
►and/or passive current limiting structures, which are 
designed to limit current flow when the associated electrode 
terminal is in contact with a low resistance rettmpam back 
to the return electrode. 

The use of such electrode arrays in elcctromrgical pro- 
cedures is particularly advantageous as it has Insa found to 
limit the depth of tissue necrosis without substantially 
reducing power delivery and ablation rates. The voltage 
applied to each electrode terminal causes electna£energy to 
be imparted to any body structure wbicb is by. or 

comes into dose proximity with, the electraaV. tenmaal 
where a current flow through all low electrical impedance 
paths is preferably but not necessarily limftoft. B: will be 
appreciated that such low impedance paths generally occur 
when an electrode terminal docs not contact at: come into 
dose proximity with the body structure, but anther is in 
contact with a low impedance environment, asch as the 
saline, or other electrolyte being introduced past the return 
dectrode. The presence of an electrolyte proastexa rela- 
tively low impataocc path back to the common- or return 
dectrode. 

The apparatus and method of the present iavcntioa pro- 
vide a number of advantages, particularly in respect to the 
ablation or cutting of tissue. The ability to contot current 
flow through individual dectrode terminals minimizes 
power dissipation into the surrounding | united 

power dissipation, in turn, pcrmizs the use of electrolytic 
irrigants, such as isotonic saline, to create ncurnn^owpam 
between the active electrode terminals and fhensann elec- 
trode. The isotonic saline may also be used ate simulta- 
neously irrigate the surgical rite, which provider a number 
of well known physiological advantages. In addition, the 
ability to operate In n bipolar or quasi-bipolar made reduces 
the risk of unwanted electrical stimulation jam return 
current flowing through the patient's body, wbiaY can cause 
muscle spasms and can limit the depth of tisane; necrosis 
during ablative resection. 

A further understanding of the nature and advantages of 
the invention will become apparent by refeaence to the 
remaining portions of die specification and 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the electrosuno^ system 
including an electrosurgical probe, an clcctria*y couduct- 
65 Lag liquid supply and an electrosurgical power supply con- 
structed in accordance with the principles of the present 
invention; 



5 

FIG. 2A U aa enlarged, cross-sectional view of the distal 
hp of die efcctrosurgical probe of FIG. I Castrating «, 
electrode arrangement suitable for rapid aiarwand ablation 
<* tissue structures: -^«»«u«uoa 

I^ 2B isauealai^eiidviewofdie*ttiio|> ofilie J 
dcctrosurgical probe of FKJ. I; 

FTO. 2C is a cros**ectional view of the potimal end of 
the dectrostngical probe, illustrating an aaaogemeet for 
«upiMg to probe to the electrically contains liquid 
supply of HO. 1; 7 ^ ^ ,„ 

RfQ. 3 is a detailed aws-sectional view of an alternative 
embodiment of the efcctrosuigical probe of HQ, l; 

F ? a 4 J* *?^! «a of eJectrosur- 

giral probe of FIG. 3; 

..U^ 5 " " ^ of " Mother cmtnfinenLof the " 
dcctrosurgical probe of FKJ. I; 

JE* 0 ;. «*■ *f* w «**-sectioonl side view of a further 
eo*odimeiit of the efcctroswpcal psobe with *e electrode 
«jy -disposed transversely to the axis of thepobT^ » 

el^ostagKal probe and an electrically contaive liquid 
supply sh^flhisttating use of the probe and *eshaTta 
ablating target tissue; 

FIG. 8 Iju enlarged, cross-sectional view of die disul tin 23 
or yet another embodiment of the electrostngM probe of 

HO. 9 is a detailed end view of the probe « FIG. S; 
FIG. 10 is a side view of an electrostngical probe havine 
a shaft with an angled distal ponton; g JO 

. "i 1 " side ** <rfu electrosutgicnl-Dbe havine 
a shaft with a perpendicular distal portion; 8 

FIG. U is a schematic view of an cfoctrosagfcal probe 

*^ view of the probe of FIG* 12; and 
atS'ofu^^^^ 0 ^"^"^ 

FIG. 15 illustrates another alternative electrode surface to 
C °^ U ?5? f0r * c dec *o*^caI probe ofilG? t 

FIG. 16 illustrates a second alternative decknde surface 
configuration. »un»oc 

DESCRIPTION OF THE PREFERRH> 
EMBODIMENTS 

rJ^ P ^ fa, ^ a ^ to ««PI«^^iuethod M 
far selectively ap^dec,^ enen^a ta^ioS 

^„ , rfli. b ° dy - *** «loW tissueTthTE 
partiadariy including gingival tissues and raurxaal tissue 

* *Mitiou. tissues ^T,^ „ 
Seated by die system and method of the present fa^i^ * 
include tumors, abootmal tissues, and the fifeTl£r 

°??lT CDCC l' be ***** disdosure will be feted spc- 
oficaUy to the cutting, dupfog „. Jggfc 

ZS*^ Procedures, JT^Z „ 

appreciated that the system and method caa b- mniw 
equally wea to proced«ea L^Sg^^,^ 
body, as well a* toodwprocedure, including ^«n«« 
^rosoojnc surgery, thoracoscope surgery. ISZtxS 
scopic surgical procedures. 

m^r^- 7 Cntl j >a aKI M eleamdc Ending . 65 
plurabty of indcpendcnUy current-limited - - 
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controlled electrode tamiwds distributed over* distal con- 
tact surface of aprobc to apply electrical energy selectively 
to the target tissue while limitag the unwanted a«Sn 
of electrical energy to (he surrounding tissue au*cn\*o^ 
3 meat resulting from power dfcsipatiou into surrotrndin* 
clc ?™*Uy cooductive topuds, iuch as Hood, m^s^l 
and the like. ~uuc 

The clectrosurgicai probe wffl comprise a shaft having a 
proximal end and a OUtMi end which supp«tt«ckrtode 
10 array sear its distal end. The shaft may assnmc a wide 
variety of configurations, with the primary pumuse being to 
mechanically support the electrode array and permit the 
tnuting physician to inampoiatc the array iro»* proximal 
end of the shaft. Usually, the shaft will be a nanovHfiametcr 
is rod cc mbc, more usually lun^ 

it to be introduced into a body cmviry. such as fcaiiSi or 
the abdominal cavity, through an associated trocar or can- 
nula in a minimally invasive procedure, such as 
arthroscopic, laparoscopic, thoraco«scopic. and after endo- 
» soomc procedures. Thus, the shaft will typkafiy have a 
length of at least 5 cm for oral procedures and si feast 10 cm, 
mc« tyrricaUy bang 20 cm, or longer for endoscopic 
procedures. The shaft will typically have a dwcteVcTai 
least 1 mm and frequently in the range from 1 to 10 mm. Tne 
23 shait may be rigid cr flexibly 

being combined with a generaUy rigid external tube for 
mechanical support Flexible shafts may be coamined with 
pull wires, shape memory actuators, and after known 
mechanisms for effecting selective deflection of the distal 
30 end of the shaft to facilitate positioning of lac electrode 
array. The shaft will usually include a plurality af wires cr 
other conductive elements running axialiy meamrough to 
permit connection of the elcctrodearray to a connector at the 
proximal end of the shaft. Specific shaft designs will be 
35 described in detail in connection with the figurcxhcrcinaftcn 
The circumscribed area of the dectrode array is in the 
range from 0.25 mm 1 to 75 mm*, preferably from 0 J mm 2 
to 40 mm , and wffl usually include at least Obq. isolated 
electrode terminals, more usually at least fonr dectrode 
40 terminals, preferably at least six electrode teoxanals. and 
often 50 or more dectrode «wm?«i« dtspoaaf over the 
distal contact surfaces on the shaft. By brmgmg the dectrode 
arrays) on the contact sarfacc(s) against or in dose prox- 
imity with the target tissue and applying high frequency 
45 voltage between the arrays) and an additioiul corrirrW or 
return dectrode in direct or indirect contact with the 
patient s body, the target tissue Is selectively abbacd or cut, 
permitting selective removal of poetics of the target tissue 
while desirably minimiTin g the depth of necrons to sur- 
50 rounding tissue. In particular, this invention provides a 
method and apparatus for effectrvdy ablating mi cutting 
tissue which may be located in dose ra^xiriaay to other 
critical organs, vessels or structures (eg.. teeaV. bone) by 
simultaneously (1) causing electrically cx)nducta%fiquid to 
35 flow berweco the common and active dectrodes. (ZJ apply- 
m 8 electrical energy to the target tissue surronndmg and 
inimeoratdy adjacent to the tip of the probe, (3) lunging the 
active dcctrode(s) in contact or dose proxinntr with the 
target tissue using the probe itodL and (4) optional* rrwving 
do the electrode array axialiy and/or transverse* over the 
tissue. 

Each individual electrode terminal in the decftorfe array 
is electrically insulated from all other electrode samurais iff 
the array within said probe and is connected ft* a power 
65 source which is isolated from each of the other ctoodes in 
the array or to circuitry which Emits or interna* current 
flow to the electrode when low resistivity maagjal (eg.. 



7 

blood or electrically conductive saline nxigaatl cause* a 
tower ****** MP-lli between the common ctaodc and 
the indmdnal dectrode tcnmnal The isolated power 
sources for each individual electrode may be seprte power 
simply onto having Internal irnpedance d«tcStfcs 5 
wtuch lurnt powcrtolfc associated electrode teomnafwben 
a low impedaneeieaaB pam is encountered, may 6c a single 
power source which is connected to cacb of the electrodes 
through wdcpeudently actuataMe switches or am be pro- 
vided by independent current limiting dement* sucTas M 
inductors, capactfors,!**^^ 10 

The up region of the probe is thus coniposirf of many 
independent electrode fenninals designed to bcfecFdectri- 
cal energy ktfaevidnityof thct^ThcsclcctiveaMOcation 
of electrical energy to of tbe target^ t< 
connecting each individual electrode tenninal and me com- 
mon electrode to a power source having independently 
controlled or current fimlted channels. Tbe conamcn [elec- 
trode may be a tubular member of conductive material 
proximal to the electrode array at die tip which nfso serves ™ 
«* conduit fc*- the su^ 20 
Lqiud between me active and common dectefaTirne 
apphcatwa of high frequency voltage between common 
dectrode and the electrode army results m me gm 
high dectric fidd intensities at the distal tips of the dec- „ 
<^wimcondiictiott^ 23 
individual dectrode tenninal to the said common elec tr ode. 
The current flow from each mdrvidual electrode 
the common electrode is controlled by either active or 
pasweiw^ccacoirfnnatf^ 

energy to the target tissue while minimizing rnnirddii aT 
to stmounding (non-target) tissue and any conductive fluid! 
which may be present (e^. blood, dectrolytic ioaants such 
as saline, and the fixe). ^ 

In a preferred aspect this invention takes advantage of the is 
Oiffercuccs in electrical resistivity between the taeget tissue 
(eg-, gingiva, muscle, fescia, tumor or other conncctiYc 
tissue) and the stirrounding conductive bquid (c^ isotonic 
saline irrigant). By way of example, for any sdccteflcvd of 
arapUe4voltage,sfthedectr^ 

common electrode and one of the individual dectrode 
tarrnnalswimmmedectro^ 

liquid (having a relatively low electrical inirxrftecerthe 
current control means connected to the individual electrode 
wfll limit current flow so that the heating of mfavenine as 
conductive Uquid is minmnaed. On the other land, if a 
portion of or ail of the etaricalcoiidu^ 
common dectrode and one of die individual electrode 
tenninals within the dectrode array Is gjruotaf tissue 
(having a rdativdy higher electrical impedance), tVcurrrnt » 
control circuitry or swt4A 

trwle wmaJlw current flow suffident for me deaasition of 
dectrical energy and associated ablation or electrical break- 
down of the target tissue in the immediate vidafiy of the 
dectrode surface. sj 

The application of n high frequency voltage beSween the 
c omm0fl <* electrode and the electrode array for 

appropriate time intervals effects ablation, cuttingac rcshap- 
mg of me target tissticlTmDSsiicvolii^ 
is cussmated Cuu a high voltage gradient exists! may be w 
precudy conttoDc^ by the use of nanuttfoac- 

tty of small dectrode* whose effective diameterssaua-efrora 
about 2 mm to O01 mm, preferably from about 1 mutotofr 
mm, and more preferably from abom 05 mm tofcf nim. 
Electrode areas for both circular and non-drctuar tamuis 65 
wfll have a contact area (per dectrode) below 5 mm 2 , 
preferably bong m the range from 0.0001 mm 2 m l mm 2 . 
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and more preferably from 0.005 mm 3 to 0.5 nunc 1 - The use 
of small diameter electrode terminals increases *e electric 
field intensity and reduces the extent or depfe of tissue 
necrosis as a consequence of the divergence of current flux 

3 lines which emanate from (he exposed surface of each 
electrode terminal Energy deposition in tissue safuoeot far 
irrcvcnible damage (Lc, necrosis) has been faund to be 
limited to a distance of about one-half to one electrode 
diameter. This is a particular advantage over poor electro- 

10 surgical probes employing singe and/or larger electrodes 
where the depth of tissue necrosis may not be sufficiently 
lim ite d . 

In previous decrrosurgical devices, increased power 
application and ablation rates have been acftuved by 
Increasing the electrode area. Surprisingly, with Ac present 
15 invention, it has been found that the total electrode area can 
be increased (to increase power delivery and notation rate) 
without increasing the depth of necrosis by proofing mul- 
tiple small electrode terminals, fteferably, the tcnnanals will 
be spacedVapart by a distance In the range fan about 

30 one-half diameter to one diameter for opcuaum power 
delivery, as discussed below. The depth of nccnans may be 
further controlled by switching the applied votage off and 
on to produce pulses of current, the pulses being of sufficient 
duration and associated energy density to effect ablation 

25 and/or cutting while being turned off for periods sufficiently 
long to allow for thermal relaxation between energy pulses. 
In (his manner, the energy pulse duration and ma g nitud e and 
the time interval between energy pulses are ** fr*trd to 
achieve efficient rates of tissue ablation or caning while 

30 allowing the temperature of the treated zone of tissue to 
"relax" or return Co normal physiologic teamerarures 
(usually to within 10° C of normal body tempenCure (37* 
C], preferably to within 5° C) before the onset of the next 
energy (current) pulse. 

35 The rate of energy delivery to the target tissue is con- 
trolled by the applied voltage level and duty cjde of the 
voltage pulse. The use of high frequency cun-cnt aomimizes 
induced stimulation of muscle tissue or nerve name in the 
vicinity of the body structure being treated. In adfaoo. high 

40 frequencies inlnimizc the risk of interfering withtenataral 
pacing of the heart in circumstances where the probe of the 
present invention is used near the heart 

The power applied to the common elect r od e and the 
electrode array will be at high or radio frequency, typically 

45 between about 20 kHz and 20 MHz, usually bciqg between 
about 30 kHz and 2 MHz, and preferably being; between 
about 50 kHz and 400 kHz. Toe RMS (root meat square) 
voltage applied wiH usually be in the range froam about S 
Volts to 1000 volts, preferably being in the range fcanaabout 

so 50 volts to 800 volt*, and nKxe preferably being ante range 
from about 10 volts to 500 volts. Usually, the anient level 
will be selectively limited or controlled and fte voltage 
applied will be Independently adjustable, frequently in 
response to the resistance of tissues and/or flails in the 

55 pathway between an individual electrode and tae common 
electrode. Also, the applied current level may benxsesponsc 
to a temperature control means which maintains me target 
tissue temperature with desired limits at the interface 
between the dectrode arrays and the target tissue. The 

60 desired surface temperature along a propagating surface just 
beyond the region of ablation will usually be aa Ae range 
from about 40° C to 100* C and more usually fism about 
50° C to 60° C The tissue being ablated anunedutcly 
adjacent the electrode array may reach even highcrtcrnpexa- 

65 tures. 

The preferred power source of the present invention 
delivers a high frequency current selectable a» generate 
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average power levels ranging from (cos of nOfiwts to tens 
of wilts per electrode, depending on the target issue being 
^Uted. me rate of ataatiou desired » 
temperature selected for the probe tip. The paver source 
allows the user to select the cunent level accenting to the « 
specific leoturements of a particular oral ssngery. open 
surgery or other endoscopic surgery procedure. 

The power source wffl be current limited m otherwise 
controUed so that undesiced heating of electrify conduc- 
tive fluids or other low dectrical resistance mc£a does not 10 
occur. In a presently preferred cmbcaliinent of ftetaxsent 
invention, current Uniting inductors are placed in scries 
with each independent electrode tenninat wheat the induc- 
tance of the inductor is in the range of 20 uH to 5000 uH, 
depending on the electrical properties of the target tism^ the ,« 
^csutd ablation rate and the operating frequency 
Alternatively, capadtec^ 

be employed, as described previously in co-pending PCT 
application No. ICT/US94V0516S, which has afceady been 
mcorparated herein by reference. Additionally, current um- ' 
iting resistors may be selected having a lane positive 
temperature coefficient of resistance so that as the current 
level begins to rise for any individual dectrede in contact 
with a low resistance medium (eg., saline arigant). the 
resisunce of the current limiting resistor increases M 
significantly, thereby miiiimizing the power deSvery from 
said electrode into the low resistance inediumfes* saline 
irrigantX 

As an alternative to such pasuvc circuit structures, regu- 
lated current flow to each electrode terminal may be pro- m 
vided by a irnilti-cbannd power supply. A snbstantiaUy 
constant current level for each individual electrode terminal 
within a range which wm limit power delivery though a low 
resistance path, c.g_ isotonic saline irrigant, would be 
selected by the user to achieve the desired rate of cutting or « 
ablation. Such a multi-channel power supply thuswovfdes 
a substantially constant current source with selectable cur- 
rent level in series with each electrode terminal wherein aU 
dectrodes will operate at or bdow the same, user selectable 
maximum current level. Current flow to all electrode termi- « 
nals could be periodically sensed and stopped a? the tem- 
perature measured at the surface of the deckode array 
exceeds user selected limits. Particular coots* system 
designs for lmplrrnrnting this strategy are weft within the 
skill of the arc 45 

Yet another alternative involves the use of one or several 
power supplies which allow one or several electrodes to be 
timaluacwsly energized and which include acftwe control 
means for limiting current levds bdow a raxsciocted maxi- 
mum leveL In this arrangement, only one or several dec- so 
trodes would be sumiltancously energizedfor a beef period, 
^tching means would allow the next one or several 
dectrodes to be energized for a brief period. By sequentially 
energizing one or several dectrodes, the fatmcte between 
adjacent electrodes can be minimized (for He case of 35 
energizing several electrode positioned at the jnaximnm 
possible spacing within the overall envdope of ftaedectrede 
array) or eliminated (for the case of energizing oaty a single 
dectrodc at any one time). As btf ore. a resistance nnasurc^ 
incut means may be emrdoyed for eacn elects « 
appUcauon of power wherein a (measured) low resistance 
tjdow some presdectod levd) wOl prevent that electrode 
from being energized during given cycle. By way of 
example, the sequential powering and control scheme of the 
present invention would function in a manner saggar to an 65 
automobile distributor. In this example, an dectricaf contact 
rotates past terminals connected to each spark ping. In this 
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exarjnplc each sparkplug corresponds to the exposed surface 
of each of the electrodes. In addition, the p^S&vcSfoa 
includes (he means to measure the resistance of dte medium 
in contact with each electrode and cause *a*agc to be 

5 applied only if the resistance exceeds a piesetaSlevet 
The electrode array is formed over « contact surface on 
the shaft of the dectrosurgied probe. The comnon (return) 
efcetrode surface will be recessed rdatfre to sfedtstal end 
of the probe and may be recessed wAWn the condiik pro- 

l0 videdfcxmektroducdonofdec^ 

the site of the target tissue and array of actfve ctarodes. In 
the exemplary embodiment, the shaft will be cylindrical 
over most of its length, with the contact san&ce beine 
formed at the distal end of the shaft. In the case* Wo- 
scopic cc endoscopic W Ucations, the contact aurtacTmay 
be recessed since it helps protect and shield mc electrode 

S^tTJJS/'S 00 being ittoduced. 

particularly while being introduced through «r wockute 
channdof atrocarcfaarindoraWew^ 
The areaof the contact surface can vary widely, and the 

pamcutar areas in geometries being selected for specific 
applications. Hectrode array contact surfaces cartavc«eas 
in the range riom 0.25 mm 5 to 50 mm 1 , usually being from 
1mm to 20 mm 2 . The geometries can be plaaa^ccncavc. 

is convex, hemisphericaL conical or virtually any other regu- 
lar or irregular shape. Most commonly, the elccttode arrays 
will [be formed at the distal tip of the dcctrasamcal probe 
shaft frcqucndybetogplaiia^diik^p^ <Jl»Z^£i Cfll 
surfaces for use in reshaping procedures or bong linear 

30 arrays for use in cutting. Alternatively or addafesalfo the 
dectrode arrays may be formed on lateral s taftccs of me 
electrosurgical probe shaft <cg^ in the manner of * spamlaY. 
facilitating access to certain body structures in efcetrosur- 
gical procedures. 

35 Referring to the drawings in detail, wherein ffcrtumerais 
indicate like elements, an dcctrosurgical system His shown 
constructed according to the rninciples of me rnrsentinven- 
tion. Hcctrosurgical system 11 generally comprises an elec- 
trosurgical probe It connected to a power supply 28 for 

40 providing high fteouency voltage to a target tissne 52 and a 
liquid source 21 for supplying dectrically contacting fluid 
50 to probe 10. 

Ia an exemplary cmbcxhment as shown in HE L dec- 
trosurgical probe 10 includes an doogated shaft 13) which 
45 may be flexible or rigid, with flexible shafts optionally 
induding support cannulas or other structures (not shown). 
Robe 10 indudes a connector 19 at its proximal end and an 
array 12 of dectrode terminals 58 disposed on the distal tip 
of shaft 13. A connecting cable 34 has a handle 2Z with a 
50 connector 20 which can be removably connected lo connec- 
tor 19 of probe 10. The proximal portion of cable J4 has a 
connector 26 to couple probe 10 to power suppfy 28. The 
electrode terminals 58 are dectrkally isolated from each 
other and each of the terminals 58 is connected to an active 
55 or passive control network within power supply 2Sby means 
of a plurality of individually Insulated conductor 42 (see 
FIG. 2Q. Power supply 28 has a selection rectus 30 to 
change the applied voltage levcL Power suppfy 28 also 
includes means for energizing the electrodes 58 of probe 10 
60 through the depression of a pedal 39 in a foot pedal 37 
positioned dose to the user. The foot pedal 37 may also 
indude a second pedal (not shown) for remotely adjusting 
the energy levd applied to electrodes 58. The speeffic design 
of a power supply which may be used with the cfectrosur- 
65 gical probe of the present invention is described in parent 
application PCi7US94A)5i68. the full disclosure of which 
has previously been incorporated hcrdn by refacnoe. 



11 

Referring to FIGS. 2A tad 2B, the dcctricaBy isolated 
electrode terminals 58 are spaccd-apart over aa cfecttode 
amy surface 82. The electrode array surface 82 and indi- 
vidual electrode terminals 58 wifl usually have dnensions 
within the ranges set forth above. La the referred < 
embodiment the electrode amy surface 82 has m 
cross-sectional shape with a diameter D (FKL2B|m the 
range from 1 mm to 10 mm. Electrode array surface 82 may 
also have an oval shape, having a length L la the range of 1 
mm to 20 mm and a width W la the range from OSmmto 
7 mm. as shown in FIG. 5. The indrvidual electrode terrni- 10 
aals 58 wfll protrude over the etectzode array surtce 82 by 
a distance (H) from 0 mm to 2 mm, preferably from 0 mm 
to 1 mm (see HG 3). As described above, elettede termi- 
oais which are flash with the surface, or praCnde by a 
minimum distance, will provide less aggressive ablation and 13 
arc particularly suitable for smoothing of treated tissue 
surfaces aad providing hemostasia to inhibit or prevent 
bleeding of treated surfaces. 

The cfectrodc tannnals 58 arc preferably composed of a 
lerractory. dectncaOy conductive metal or ate such as 20 
platinum, platinum alloys, titanium, titanium iOm and the 
like. Platinum is the pcefcrred choice for etoodc te rminal 
material smce it is bioc« 

can be readily fabricated and attached to conductors 42 
wMun the shaft 13 of dcctrosurgical probe 10. As shown in « 
FIG. 2B, the electrode terminals 58 are anchored a a support 
matrix 48 of suitable insulating material (e*. ceramic or 
glass material such as alumina zircoiiia and the He) which 
could be formed at the time of manufacture am a flat, 
hemispherical or other shape according to the reonements 
of a particular procedure. The preferred support matrix 30 
material is alumina, available from Kyocera Uustrial 
Ceramics Corporation, EUqgrovc, BL, because of is high 
jhermal conductivity, good electrically wsulative pmpertiea. 
high flcxural modulus, resistance to carboo tracxin* 
bicosmpatibihry, and high rnclting point. 35 

As shown in FIG. 2A. the support matrix 48 is adhesively 
jomedto a tubular support member 78 that extends most or 
all of the distance between matrix 48 and the praasil end 
of probe 10. Tubular member 78 preferably conmes aa 
electrically insuladng material, such as an epoxy ors&icone- 40 
based materiaL In a preferred construction technique, elec- 
trode terminals 58 extend through pre^onn^ openings in 
the support matrfx 48 so that they protrude above eleca-cdc 
a rray s urface 82 by Che desired distance H (FBI 3). The 
electrodes arc then bonded to the distal surface 82 of support 4 j 
matrix 48. typically by aa inorganic scaling material 8* 
Sealing material 80 is selected to provide effective electrical 
insulation, and good adhesion to both the alurninautatox 48 
aad the platinum or titanium electrode terminals Sealing 
material 8* additionally should have a ccmpatiWe thermal » 
expansion coefficient aad a melting point well bdow mat of 
platinum or titanium and alumina or zirconia. teptcattv 
beiag a glass or glass ceramic. 

Ia me embodiment shown in FIGS. 2A and 28, probe 1 1 
includes a return electrode 56 for completing the cuoent 55 
path between electrode terminals 58 and power saury 28. 
Return electrode 56 is preferably an annular rne mher posi- 
tioned around the exterior of shaft 13 of probe It Return 
electrode 56 may fully or partially circumscribe tubular 
support member 78 to fem an annular gap 54 therebetween <so 
for flow of dcctricaUy conducting liquid 50 ffiercthrourfu as 
discussed below. Gap 54 preferably has a width ia the range 
of 0.25 mm to 4 mm. Return electrode 56 extends fear the 
proximal end of probe 10, where it is suitably connected to 
power supply 28 via connectors 19. 2t, to a point sfightry 65 
proximal of electrode array surface 82, typicaUy abort t mm 
to 10 mm. 
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l Return electrode 56 Is disposed within an efcrtrically 
iosulativc jacket 18. which is typically formed a* ooe or 
more electrically msulatrve sheaths or coarinasv such as 
polytctrifluoroethylcac. poryamide, and the Iffar The pro- 

. s vision of the electrically iasulative jacket 18 ever return 
electrode 56 prevents direct e l e c trical contact between return 
electrode 56 and any adjacent body structure. Such direct 
clectric*l coniAct between a body structure (cg^ atndon) and 
an exposed common electrode member 56 corf* result in 

• l0 unwanted heating and necrosis of the structure at the point 
of contact causing necrosis. 

Return electrode 56 is preferably formed from an electri- 
cally conductive material, usually metal, which a* selected 
from the group consisting of stainless steel, planmun or its 
15 alloys, tifaninm or Us alloys, molybdenum or its alloys, and 
nickel or its alloys. The return electrode 56 may be com- 
posed of the same metal or alloy which forms the electrode 
terminals 58 to ™«nimfr* any potential for exxrorion or the 
generation of electrochemical potentials due to ate presence 
2Q of dissimilar metals contained within an elcxsncaUy con* 
ductive fluid 50, such as isotonic saline (discussed in greater 
detail below). 

As shown in FIG. 2A, return electrode 56 is act directly 
connected to electrode terminals 58. To complete mis cur- 
23 rent path so that terminals 58 arc electrically connected to 
return electrode 56 via target tissue 52. electrical^ conduct- 
ing liquid 5* (e.g.. isotonic saline) is caused hallow along 
liquid paths 83. Liquid paths S3 are formed by annular gap 

54 between outer return electrode 56 and tubnCar support 
30 member 78 and an inner lumen 57 within an saner tubular 

member 59. The electrically conducting liquid 50 flowing 
through fluid paths 83 provides a pathway far electrical 
current flow between target tissue 52 and return electrode 
56. as illustrated by the current flux fines 64 ax FIG. 2A- 

35 When a voltage difference is applied betwee* electrode 
array 12 and return electrode 56. high electric ac£f intensi- 
ties will be generated at the distal tips of tenmna&58 with 
current flow from array 12 through the target issue to the 
return electrode, the high electric field intensifies causing 

40 ablation of tissue 52 in zone 88. 

FIGS. 2C 3 and 4 illustrate an alternative etntof ime nt of 
electrosurgkal probe 14 which has a return cfectrode 55 
positioned within tubular member 78. Return datttodc 55 is 
preferably a tubular member defining an inner hasten 57 for 

45 allowing electrically conducting liquid 50 (c£» isotonic 
saline) to flow thereurrough in electrical contact with return 
electrode 55. In this embodunent, a voltage dnTercnce is 
applied between electrode terminals 58 and return dectrode 

55 resulting in electrical current flow through thceiectricalry 
so conducting liquid 5* as shown by current flux haes 6* (FIG. 

3). As a result of the applied voltage difference and con- 
comitant high electric field intensities at the tips cf electrode 
terminals 58, tissue 52 becomes ablated or transected in zone 
88. 

35 FIG. 2C illustrates the proximal or coonecnat end 7# of 
probe 10 in the embodiment of FIGS. 3 and 4. Gwmcctor 19 
comprises a plurality of individual connected tans 74 posi- 
tiooed within a housing 72 at die proximal end W of probe 
10. Electrode frr*™**!* 58 and the attached insulating con- 

60 ductors 42 extend proximalry to connector piss 74 in con- 
nector housing 72. Return electrode 55 extends ate housing; 
72. where it bends radially outward to exit pasbe 10. As 
shown in FIGS. 1 and 2C a liquid supply tube lSremovably 
couples liquid source 21, (cs> a bag of fluid efcaatod above 

63 the surgical site or having a pumping device), wim return 
electrode 55. Preferably, an iiisulating jadoet 14 covers the 
exposed portions of electrode 55. Oiw of the canmecte pins 
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76 is electrically connected to return electrode JS to couple 
electrode SS to power supply 28 via cable 3C A manual 
control valve 17 may also be provided betwecameproximal 
end of electrode 55 and supply tube 15 to allow tfrc surgical 
team to regulate die flow of electricaUy cwwanclmg liquid 5 
SO- 

FIG. 6 illustrates another embodiment ofpmfelO where 
the distal portion of shaft 13 is bent so fat electrode 
terminals extend transversely to the shaft. ftrfcrablv, the 
distal portion of shaft 13 is txzpendtcular tofc iest of the » 
shaft so that electrode array surf ace 82 is geoenfly parallel 
to the shaft axis, as shown in FK1 6. In this crnfeodirnent, 
return electrode SS is mounted to the outer sunfrcc of shaft 
13 and is covered with an electrically insula^ jacket 1ft. 
Hie electrically conducting fluid 50 flows along low path «3 " 
through return dectrode SS and exits the data! end of 
electrode 55 at a point proximal of electrode sunfee 82. The 
fluid is directed exterior of shaft to electrode anface 82 to 
create a return current path from electrode teaminals 58, 
through target tissue SX to return dectrode 5S.as shown by » 
current flux lines 60. 

FIG. 7 illustrates another embodiment of fte invention 
where elcctrosurgicai system 11 further indafes a liquid 
supply itistrument 64 for supplying dectricau> conducting 
fluid 54 between electrode terminals 58 and retro dectrode 25 
55. liquid supply i nst r um en t 64 comprises an aver tubular 
m r mh er or return decrrode 55 surrounded by andcctrically 
insulating jacket 1ft. Return electrode 55 defines an inner 
passage 83 for flow of fluid SO. As shown in ITCv 7, the 
distal portion of instrument 64 is preferably beat so that 30 
KouidSO is discharged at an angle with respect tamstrument 
64. This allows the surgical team to position Scjrid simply 
instrument 64 adjacent electrode surface 82 wi& me proxi- 
mal portion of supply mstrument 64 oriented at a sumlar 
angle to probe 10. 35 

FIGS. 8 and 9 illustrate another embodiment «f probe It 
where the return dectrode is an outer tabular menmer 56 that 
circumscribes support member 78 and conducte d^ Insu- 
lating jacket 18 surrounds tabular member 56 md B spaced 
from member 56 by a plurality of longmidinafi dbs 96 to 40 
define an annular gap 54 therebetween (FKj. 9). Annular gap 
preferably has a width in the range of 025 mm to 4 mm. 
Ribs 96 can be formed on cither the jacket 18 orsaember 56. 
The distal end of return electrode 56 is a distance L. from 
electrode surface 82. Distance L t is preferably about 05 to 45 
10 mm and more preferably about 1 to 10 mm. 

As shown in HQ. 8. electrically conducting fiouid 50 
flows through annular gap 54 (in electrical consnmnicaaoo 
with the return electrode) and is discharged tough the « 
distal end of gap 54 Hie liquid 50 is then directed around 
support member 78 to dectrode terminals 58 tofrovidc the 
current pathway between the dectrode terminals and return 
electrode 56. Since return electrode 56 is nroxmially 
recessed with respect to dectrode surface «£> contact « 
between the return electrode 56 and surround tissue is 
mfnimiyrd In addition, the distance U between me active 
dectrode terminals 58 and the return electrode 5£ reduces 
the risk of current shorting therebetween. 

The present invention is not limited to an electrode array <so 
disposed on a rdatfvdy planar surface at the faal tip of 
probe 10. as described above. Referring to FIG5L an 
alternauvc probe If includes a pair of electrode* 58^ 586 
mounted to the distal end of shaft 13. Electrode* 58a; 586 
are electrically connected to power supply as described 65 
above and preferably have tq>s 100o, 1006 wh* a screw- 
driver shape. The screwdriver shape provides a- greater 
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Amount of "edges" to electrodes 58a, 586, to rscrcase the 
electric field intensity and current density at the edges and 
thereby improve the cutting ability as well as the ability to 
limit bleeding from the incised tissue (Le~ hemcasis). 

* As shown in FIG. 12. current flows between cke&odetips 
lfOa and IHb as Indicated by current flux fines 66 Co beat 
the target tissue 52. The surgical team then mowa; probe It 
transversely across tissue 52 to effect an mcsneo' 1+2 in 
tissue 52. as shown in FIG. 14. 

10 Other modifications and variations can be made to dis- 
close embodiments without departing from *ev subject 
invention as defined in the following claims. Far example, 
shaft 13 of probe 16 may have a variety of co nge stions 
other man the generally linear shape shown in HBS. 1-8. 

15 For examp le, shaft 13 may have a distal pottos mat is 
angled, in the range of 10° to 30* (FIG- 10) or«r (FIGS. 
U and 6). to improve access to the operative site «f the tissue 
52 being ablated or cut (see FIG. 10). A shaft baring a 90° 
bend angle may be particular useful for accessing; gingiva 

30 located in the back portion of the patient's mouthanda shaft 
having a 10* to 30" bend angle may be useful mr accessing 
gingiv a near or in the front of the patient's motfft- 

Yct another configuration for tip 206 of probe If its shown 
in FIG. 15 wherein a concave or wedge-shaped anangement 
of electrodes 58 is provided to facilitate good oautact with 
target tissue which can be embraced by said concave or 
wedge-shaped opening. As before, the return ekctrodc 56 
may be positioned proximal to probe tip 206. 

30 Still yet another configuration for tip 266 of auntie 16 is 
shown in FIG. 16 wherein electrodes 58 ternnaCe oo the 
side of the generally tubular (eg,, cylindrical) sud&ceproxi- 
mal to the distal end of probe 16. this configura£m allows 
the electrode array to be brought into contact vat* target 

35 tissue surfaces which are tangent to the tubular surface of 
probe 16. As before, return electrode 56 may be positioned 
proximal to probe tip 200. 

Another configuration for up 260 of probe 16 fcshown in 
FIGS, n and 18 and features a variable tip caafiguration 

40 which can be adjusted curing the course of use of said probe 
16. By way of example, tip 260 of probe 16 can be a 
cylindrical array of electrodes 58 which coof onus to the 
cylindrical geometry of a rigid support member ce cannula 
202. The distal end of said cannula 202 may also save as the 

45 common esectrode56 which bmsulaledmregioaf^roadinat 
to the tip region by an electrically insulating metaber 264. 
Referring now to Fia 18. by extending the flexiftcarray of 
electrodes 58 beyond the orifice of the cannula 262. an 
alternative electrode configuration can be obtaincdLBy way 

50 of example, by placing a flat yet flexible monfter 266 
between electrodes 58 as shown in Ha 18, thecfectrode 
array can assume a flat *i>ladc** shape configurahuacmadc up 
of a multiplicity of Individual electrodes 58. ear* electri- 
cally insulated from all other electrodes. Such aoonfigura- 

55 tioa change may be advantageous if. alter the iiisrrrioii of the 
probe through a circular introduction port, the user can 
change the shape of the doctrode array to achieve a flat 
"blade" shaped array whose width L, may be jafistsntialiy 
greater than the circular electrode array cc^guca*» shown 

60 in HO. 17. The Increased width L, of the electrofc array in 
FIG. 18 will providelhe means for faster cutting feough the 
target tissue since cutting depends primarily on me major 
dimension of the electrode array, cither (he diaa*ttr ..of the 
array (as shown in FIG. 17) or the width. L, of array (as 
65 shown in FIG. 18). If the array width in FIG. Wis three 
times as greater as the array diameter in FIG. IX men the 
rate of cutting of the target tissue can be ianrased by 
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approximately a factor of three. An additional benefit is mat 
the depth of necrosis in tissue on either side of Ac cot made 
with the flat electrode configuration will be less As with the 
larger array used in a circular configuration. 
What is claimed is: $ 
h An elcctrosuxgicai system for use with a higfeficqaency 
power supply and an electrically conducting fiuaf supply, the 
system comprising; 
an electrosurgical probe comprising a shaft having a^ 
proximal end and a distal end, an electrode terminal I0 
disposed near the distal end, and a connector near the 
proximal end of the shaft for dectncally coupling the 
electrode terminal to the electrosurgical power simply; 
a return electrode adapted to be electrically coaplcd to the 

electrosurgical power supply; and 15 
a fluid delivery dement defining a fluid pamm electrical 
contact with the retain electrode nod oar electrode 
terminal, the fluid path having an inlet adapted to be 
fluidly coupled to the electrically fluid 
supply for directing fluid along the fluid path to gen- 20 
crate a current flow path between the return* electrode 
and the electrode terminal. 
X An electrosurgical system as in daim L. wherein the 
return forms a portion of the shaft of the eSooQcosurgical 
probe. 25 

3. An electrosurgical system as in claim 2 footer indud- 
ing an insulating member circumscribing me return 
dectrode, die return electrode being sufficiently spaced from 
the electrode terminal to tninimize direct contact between 
the return dectrode and a body structure at the target site 30 
when the dectrode terminal is positioned in dose proximity 

or La partial contact with the body structure. 

4. An electrosurgical system as in daim 2, item the 
return electrode is an inner tubular member aaaf the fluid 
delivery element comprises an axial lumen within the return 35 
dectrode, the axial lumen forming at least a paction of the 
fluid path and having an inlet in communicates with the 
dcctricaliy conducting fluid supply and an ootfct in fluid 
communication with the electrode tenmnaL 

5. An dectrosurgicd system as in daim 2, wftercin the 40 
return dectrode is aa outer tubular member, the start further 
comprising an insulating member, wherein the flatd delivery 
dement comprises an axial passage between me insulating 
member and the return electrode, the axial pass^ forming 

at least a portion of the fluid path and having an inlet in 43 
oommunirarion with the electrically conducting fluid supply 
and an outlet in fluid and electrical ccrrmmuication with the 
dectrode terminal, 

6. An electrosurgical system as in daim 1 •herein the. 
Add delivery element comprises a fluid supply mstrumeot so 
separate trom the dectrosurgicd 

forming a portion of the fluid supply InstrurneatL 

7. An decuo su ig ic al system as in daim 6 amezetn the 
return dectrode is a tubular member defining aa axial lumen 
therein, die axial lumen being electrically to the 55 
tubular member and having an inlet in commnaasation with 
the fluid supply and an outlet for discharging thecfedrically 
conducting fluid towards the active electrode. 

& An electrosurgical system as in daim 7 v&eretn die 
fluid supply instrument comprises an electrically insulating 60 
sheath around the tubular member, me tubular member 
being proximally recessed from a distal end of me sheath. 

9. An electrosurgical system as in claim 1 wfcerxin the 
dectrode terminal comprises an electrode anaay disposed 
near (he distal end of the shaft the array indudhagaplurality 65 
of dectncally isolated dectrode terminals disposed over a 
contact surface. 
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10. The electros urgical system of daim 9 father com- 
prising a plurality of current limiting dements each coupled 
to one of the electrode terminals for independent control- 
ling current flow to each of the electrode terming to inhibit 
3 power dissipation into the medium surrounding the target 
site. 

1L The eJcctrosurgical system of claim 9 father com- 
prising means for independently controlling pawer to the 
electrode terminals based on the electrical impedance 
between each of the electrode terminals and the return 
10 dectrode. 

12. The dectrosurgical system of daim 9 whereto the 
distal sudMCc of the array of electrode terminate Ucuxular 
in shape with a diameter in the range from 1 mm to 10 mm 

13. The dectrosurgical system of daim 9 wii rem the 
15 shape of the distil surface of the amy ofdectrowe tannin als 

has an effective length of 1 mm to 20 mm andaa effective 
width of OlS mm to 7.0 mm. 

14. The dectrosurgical system of daim 1 whereat the 
electrode terminal comprises a single active electrode dis- 

70 posed near the distal end of the shaft 

15. The dectrosurgical system of daim 1 wherein the 
target site is selected from the group consisting essentially of 
the abdominal cavity, thoracic cavity, knee, AmiM^-, hip. 
hand, foot, dhow, mouth, spine, ear, nose, throat, epidermis 

25 and dermis of the patient's body. 

16. The electrosurgscal system of claim 1 father com- 
prising a current limiting dement for cottfrofiag current 
flow through the electrode terminal to inhibit power dissi- 
pation into the medium surrounding the target sitev 

30 17. The dectrosurgical system of daim 16 wwereia the 
electrically conducting fluid between the tf^rtwyfe terminal 
and the return electrode has an inherent carucitance. wherein 
the inherent capacitance of the tissue and decmcauy con- 
ducting fluid between the dectrode terminal aai the return 

35 electrode combined with the current limiting: element 
together form a scries resonant output circuit 

18. The system of daim 17 wherein the series resonant 
circuit has a resonant frequency mat varies wh% changes in 
the inherent capacitance between the electrode terminal and 

40 the return electrode. 

15. The dectrosurgical system of daim 16 wherein the 
current limiting dement is an active current limiting clement 
for activdy limiting current to the electrode «^»» based 
on the electrical impedance between the dectxoae terminal 

45 and the return dectrode 

20. The dectrosurgical system of daim If wherein the 
active current limiting dement measures currcatfiow fox a 
given applied voltage. 

21. The dectrosurgical system of daim 19 wherein the 
so active current limiting dement comprises am impedance 

sensor for indicating an electrical impedance less than a 

threshold lcveL 

22* The dectrosurgical system of claim 16 wherein the 

current limiting element is a passive current unanag- element 
55 selected from the group consisting ~*™«i*tij of inductors . 

capacitors, resistors and *wdWHT*v?ns thereof. 
23l The dectrosurgical system of claim 1 wherein the 

height of the most distal portion of the dectrbae terminal 

relative to the most proximal portion of the electrode ter> 
60 minal exposed to the electrically conducting flnd bia the 

range from 0 to 2 mm. 

24. The dectrosurgical system of daim 1 wherein the 
distance between the most distal portion of the return 
electrode and the most proximal portion of me electrode 

65 terminal is in the range from 0J to 10 mm 

25. The dectrosurgical system of claim 1 wherein the 
distal surface of the dectrode terminal has a shape sdected 
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from the group consisting essentially of tu. concave, 
convex, hemispherical, linear (in-line), pyramfat conical 
and cylindrical. 

« ^72? clectrosmpcal system of daim i therein the 
fluid delivery dement farther comprises a control valve s 
positioned on the shaft of the probe for contpoffinff flow of 
the electrically conducting tluM through the « path. 

27. The clectrosurgical system of daim 1 foher com- 
pismg means for cauioflmgpc^er 

based on the decuical impedance between the electrode to 
terminal and the return ekxxrode. 

2*. The dcctrosurgical system of daim 1 farther com« 
prismg an insulating matrix surround 
dectrode terminal to electrically isolate a prorinal ration 
of the dectrodc tennmd from the dcctr^conoSr 15 
flulA^UsuJatingmatiixcomr^ " 

29. The dcctrosurgical system of claim 7% wherein the 
inorgamc material is selected from the groap consisting 
essentially of ceramic, glass and gUss/ceranfe 
uons. • * 

3«. The dcctrosurgical system of daim 1 whercia the * 
dectrcoe terminal and tte 

effect the electrical breakdown of tissue in theimmediate 
vicinity of the electrode terminal when turf* frequency 
voltage is applied between the dectrodc terminal and the n 
reton dectrode in the presence of dectricaily conducting 

3L Tnc dcctrosurgical system of daim 1 wherein the 
dectncally conducting fluid a sdected from the group 
consisting essentially of Wood and electrolytic MgantsT 30 

32. The dcctrosurgical system of daim 1 wherein the 
dectncally conducting liquid comprises saline. 

33. The dectrosnrgM system of daim 1 wherein the 
dectrodc terminal has a distal portion configured for gen- 
crating high electric field intensities suffideat to cause 35 
inolecutodisintegrat^ 

34. The dcctrosurgical system of daim 1 former com- 
prising a terrnxrature sensor ^jacent the dectrodbtomnaL 
the temperature sensor being adapted to be electrically 
coupled I to the high frequency voltage source such that 40 
power delivery to the electrical terminal is hnaSed if the 
measured temperature exceeds a threshold value 

35. The dectiosurgpcal system of daim 34 wherein the 
ternperamre sensor is iia^ 

The eiectrosurgicat system of 1 wherda the mstal 43 
surface of the electrode terminal is chxular fa - 
diameter in the range from 1 mm toluW^ 

37. dcctrosurgical system of daim 1 wherda the 
s^pe of the distal surface of the dectrode tenmaal has an 
effective length of 1 mm to 20 mm and an effective width of 30 
0.5 mm to 7j0 mm. 

is configured for the cutting of tissue 

39. The^s>^ of dana I who^ihc probe comprises, 
coocavc-sfaapcd portion, the dcctiode taninal IbXlL- 55 
posed within (he coocw^peo portion sochSS^c 
coocaye-slwpediKrt<»«Ieirtpaituaysunotiod«l6etaM 
ate when the electrode tenmaai b brought * feast 
partial contact or dose proximity with the faraas fie, 

^.ThejystemofeUhnl whereto the probecoBmfeeaa «o 
ST1=^ * 



brought into at least partial contact or dose proxiorfta^S 

41 The system of daim 1 wherein the dectrode terminal 
and the return dectrodc are configured, upon the application 
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of sufficient voltage therebetween, to effect the ablation of 
tissue adjacent the electrode terminal such that a portion of 
said tissue is votumetrically removed 
4 2. The system of claim 1 wherein the electrode terminal 
5 is disposed at the distal tip of tte cleorosuigical penee. 

43. The system of claim 42 wherein the return electrode 
is disposed proximally of the electrode terminal on the 
dectrosurgical probe. 

44. The system of claim 1 wherein the electrode tenninat 
t0 ii * flexible electrode tcnninal disposed at the (fiscal tip of 

the probe, the flexible electrode terminal being extendable 
relative to the distal tip of the probe. 

41 An dectrosurgical system for applying electrical 
energy to a target site on a structure within or on a patient's 
j 5 body, the system comprising: 

a high frequency power supply; 
an dectrosurgical probe comprising a shaft having a 
proximal end and a distal end, an dectrode terminal 
disposed near the distal end, and a connector near the 
20 proximal end of the shaft electrically coupling the 
electrode terminal to the electrosurgical power supply; 
a return electrode electrically coupled to die dectrosur- 
gical power supply; and 
an electrically conducting fluid supply for directing elcc- 
23 trically conducting fluid to the target site such that the 
electrically conducting fluid generates a anient flow 
path between the return electrode and the electrode 
terminal 

46. An dectrosurgicil system as in daim 45, wherein the 
30 return dectrode forms a portion of the shaft of the electro- 
surgical probe. 

47. An electrosurgical system as in daim 44 further 
including an insulating member circumscribing the return 
dectrode, the return dectrode being sufficiently spaced from 

35 the electrode terminal to tn?nirmv direct contact between 
the return electrode and the patient's tissue 

48. An dectrosurgical system as in daim 46, wherein the 
return dectrode is an inner mhtrfar member denning an rail 
lumen within the return dectrode. the axial lumen having an 

40 inlet in communication with the electrically conducting fluid 
supply and an outlet in fluid communication with the dec- 
trode terminal. 

49. An electrosurgical system as in claim 46*. wherein the 
return electrode is an outer tubular member^ the shaft mrmer 

45 comprising an insulating member <h»fimng an axial passage 
between the insulating member and the return dectrode. the 
axial passage having an inlet in commnmcarion with the 
electricaUy coaducting fluid supply and an outlet in fluid and 
electrical communication with the electrode termhuL 

50 5d. An electrosurgical system as in claim 45 further 
Including a fluid supply instrument separate from the dec- 
trosurgical probe, the return electrode forming a portion of 
the fluid supply instrument 
5L An electrosurgical system as in claim 50 wherein the 

55 return electrode is a tubular member denm^ an axM lumen 
therein, the axial lumen being electrically connected to the 
tubular member and having an inlet In communication with 
the fluid supply and an outlet for discharging the electrically 
conducting fluid towards the active dectrode. 

60 52. The dectrosurgical system of daim 51 further com- 
prising a plurality of current hunting dements each coupled 
to one of the electrode terminals for independent coatmfljng 
current flow through the dectrode terminals to khmft power 
dissipation into the medium surrounding the target site. 

65 53. An dcctrosurgical system as in daim 45 wherein the 
dectrode terminal comprises an electrode array disposed 
near the distal end of the shaft the array including apiurality 
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cf electrically isolated dectrode terminals disposed over a 
contact surface 

54. The eJcctrosurgical system of claim 53 further com- 
prising means for independently controlling power to the 
electrode terminals based on Che electrical Impedance 5 
between each of the electrode terminals and (be return 
dectrode. 

55. The electrosurgical system of claim 45 wherein the 
dectrode terminal comprises a single active dectrode dis- 
posed near the distal end of the shaft to 

54. The electrosurgical system of daim 45 wherein the 
target site is sdectedfrom the group consisting essentially of 
the abdominal cavity, thoracic cavity, knee, shoulder; hip, 
hand. foot, elbow, mourn, spine, ear, nose, throat, cradcrmis 
and dermis of the patient's body 15 

57. The electrosurgical system of claim 45 further corn- 
raising a current Smiting element for controlling current 
flow through the electrode terminal to inhibit power dissi- 
pation into the m***""" surrounding the target site. 

58. The electro surgical system of claim 45 wherein the 20 
frequency of the voltage applied between the return dec- 
trode and the electrode terminal is in the range of about 20 
kHz and 20 Mhz. 

59. The eiectzosurgical system of daim 45 wherein the 
voltage applied between the dectrode terminal and the 25 
return dectrode is in the range from 10 volts (RMS) Co 1000 
volts (RMS). 

60. The dectzosurgical system of daim 45 further com- 
prising means for controlling power to the electrode terminal 
based on the dccttical impedance between the dectrode 30 
terminal and the return dectrode. 

6L The electro surgical system of daim 45 further corn- 
raising an insulating matrix surrounding and supporting 



electrode terminal to electrically isolate a proximal portion 
of the electrode terminal from the dectricaUy conducting 
fluid, me insulating matrix comprising an inorganic material 
62. The etcetro su rgical system of claim 45 wherein the 
5 inorganic material is selected from the group consisting 
essentially of ceramic, glass and glass/ceramic composi- 
tions. 

43. An electrosurgical system for applying electrical 
io energy to a target site on a structure within or on a patient's 
body, the system comprising: 
a high frequency power supply; 

an electrosurgical probe comprising a shaft having a 
l3 proximal end and a distal end. an electrode terminal 
disposed near the distal end. and a connector near the 
proximal end of the shaft electrically coupling the 
electrode terminal to the electrosurgical power supply; 
a return electrode electrically coupled to the electros ar- 
20 gical power supply; 

an dectricaUy conducting fluid supply; 
a fluid delivery element defining a fluid path electrically 
coupled to me electrode terminal for directing electri- 
23 cally conducting fluid to (he target site and the electrode 
terminal to substantially surround the electrode termi- 
nal with dectricaUy conducting fluid and to locate 
electrically co n d uctin g fluid between the dectrode ter- 
minal and the target site. 
30 44. The system of daim 43 wherein the return dectrode 
is located on a surface of the patient's body. 



